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C 0 II T E I\f I  S
F o rew o rd .
S e c t io n  I  I n t r o d u c t o r y .
I I  A n a ly s i s  o f  P o s t - n o r t e n s  i n  S in g a p o re .
I l l  P a t h o l o g i c a l  F i n d in g s .
IV D i s c u s s io n  o f  p o s s i b l e  c a u se s  o f  c i r r h o s i s .  
V F i n a l  C o n c lu s io n s .
R e f e r e n c e s .
S e c t io n  VI I l l u s t r a t i o n s .
T h is  t h e s i s  was commenced i n  1934, when I  had  t h e  
o p p o r t u n i t y  o f  i n v e s t i g a t i n g  a  l a r g e  number o f  c a s e s  o f  
c i r r h o s i s  o f  t h e  l i v e r ,  a l l  p roved  a t  p o s t-m o r te m . D uring  t h e  
t h r e e  p r e v io u s  y e a r s  my i n t e r e s t  i n  t h e  s u b j e c t  had  been  a r o u s e d ,  
when I  saw a  c o n s i d e r a b l e  number o f  c a s e s  o f  t h e  d i s e a s e .  I  r e a d  
a  f a i r  amount o f  t h e  l i t e r a t u r e  on c i r r h o s i s ,  and  was s t r u c k  by 
t h e  d i v e r s e  a rg u m en ts  t h a t  had been advanced  f o r  i t s  c a u s a t i o n .
I  to o k  t h e  o p p o r tu n i ty  o f f e r e d  o f  i n v e s t i g a t i n g  a l a r g e  s e r i e s  
o f  c a s e s  h e r e .  From t h e  b e g in n in g  i t  was o b v io u s  t h a t  t h e  t a s k  
was one o f  c o n s i d e r a b l e  m ag n i tu d e .
I  o o m ple ted  my o r i g i n a l  p a p e r  i n  1936 when I  w ent home on 
l e a v e ,  and I  had  t h e n  s u b m i t te d  t h e  e s s e n t i a l  c o n c lu s io n s  t h a t  I 
te^ re  b r o u g h t  fo rw a rd  now. There  w e re ,  how ever ,  numerous p o i n t s  
t h a t  a p p e a re d  t o  r e q u i r e  f u r t h e r  c o n s i d e r a t i o n ,  so  I  d e c id e d  t o  
a w a i t  my r e t u r n  t o  S in g a p o re  and s e e  i f  I  c o u ld  im prove m a t t e r s .  
U n f o r tu n a t e l y  t im e  has  b e e n  v e ry  l i m i t e d  d u r in g  t h e  l a s t  two 
y e a r s ,  and I  have  n o t  t h e  o p p o r tu n i ty  t o  do a s  much as  I  sh o u ld  
h a v e  l i k e d .
I  have  t r i e d  t o  d i s c u s s  t h e  s u b j e c t  from  t h e  p o i n t  o f  v iew  
o f  t h e  d i s e a s e  a s  s e e n  l o c a l l y ,  and t h e  l i k e l y  f a c t o r s  t h a t  a r e  
a s s o c i a t e d  w i t h  i t .  I n  d o in g  t h i s  I  f e e l  I  may h a v e  p r e s e n te d  
some v iew s  from  an u n u s u a l  a n g le .  A t t h e  same t im e  I  have 
en deavou red  t o  keep  b e f o r e  me t h e  f i n d i n g s  o f  t h e  v a r i o u s  w o rk e rs
who h a v e  -w r i t te n  on t h e  s u b j e c t  o f  c i r r h o s i s ,  p a r t i c u l a r l y  i n  
t h e  T r o p ic s .  The work has  been  done w h i l e  engaged i n  a  busy  
g e n e r a l  p r a c t i c e .
I  am in d e b te d  t o  s e v e r a l  p eo p le  f o r  t h e i r  a s s i s t a n c e .
The work was made p o s s i b l e  by D r. J .  C. T u l l ,  Government 
P a t h o l o g i s t ,  S in g a p o re ,  who a l lo w e d  me a c c e s s  t o  h i s  c l i n i c  
and h i s  r e c o r d s .  D u r in g  t h e  l a s t  two y e a r s  h i s  s u c c e s s o r  
D r .  II. 0 .  Hopkins has  g iv e n  me s i m i l a r  p r i v i l e g e s .  D r . C. L. 
P a r k ,  D i r e c t o r  o f  t h e  League o f  N a t io n s  H e a l th  B u re a u ,  S in g a p o r e ,  
a l lo w e d  me t h e  u s e  o f  t h e  L i b r a r y  t h e r e .  M a jo r  W .J .F .  C r a ig ,  
B.A.M.C. gave  me c o n s i d e r a b l e  i n f o r m a t io n  and l i t e r a t u r e  from  
J a p a n .
The p h o to g ra p h s  h a v e  b e e n  p r e p a r e d ' from  spec im ens  k i n d l y  
s u p p l i e d  by D r s .  T u l l  and H opkins from  t h e  P a th o lo g y  D e p a r tm en t ,  
Kiii^ Edward 711 C o l l e g e  o f  M e d ic in e ,  S in g a p o r e .  I  am in d e b te d  
t o  M e ss r s .  Kodak and N aka jim a, S in g a p o re ,  and M e ss r s .  C h a r le s  
B a k e r ,  London, f o r  p r e p a r in g  t h e s e .
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I N T R O D U C T O R Y  .
C i r r h o s i s  o f  t h e  l i v e r  h a s  long  been  r e c o g n i s e d  a s  a
common c o n d i t i o n  i n  c e r t a i n  t r o p i c a l  c o u n t r i e s ,  p a r t i c u l a r l y
%
i n  I n d i a ,  J a v a  and  M alaya . I n  G re a t  B r i t a i n ,  when one  se e s  
a  c a s e  o f  c i r r h o s i s  o f  t h e  l i v e r ,  t h e  f i r s t  th o u g h t  i s  t o  
a s s o c i a t e  t h e  c o n d i t i o n  w i th  a n  e x c e s s i v e  co n su m p tio n  o f  
a l c o h o l  o v e r  a  c o n s i d e r a b l e  p e r i o d  o f  t i m e .  I n  t h e  T r o p ic s  
t h e  d i s e a s e  i s  f r e q u e n t l y  s e e n  amongst p e o p le  who a b s t a i n  from  
a l c o h o l .  T h is  was p o in te d  o u t  i n  1911 by S i r  Leonard  Rogers 
when he n o te d  t h a t  t h e  i n c i d e n c e  was n e a r l y  a s  h ig h  am ongst t h e  
Mohammedans, whose r e l i g i o n  f o r b i d s  them  a l o o h o l ,  a s  amongst 
t h e  H indus who have  no such  r e s t r i c t i o n s .  R e p o r t s  from  o t h e r  
p a r t s  o f  I n d i a  t h a n  t h o s e  q u o te d  by R ogers ( 1 )  and f ro m  J a v a  ( 2 ) ,  
Siam ( 3 ) ,  and M alaya ( 4 )  show t h a t  a f a t a l  c i r r h o s i s  h a v in g  no 
d e f i n i t e  r e l a t i o n s h i p  t o  t h e  consum ption  o f  a l o o h o l  i s  coranon 
i n  t h e s e  p l a c e s .
V a r io u s  e x p l a n a t i o n s  have  b e e n  p u t  f o rw a rd  t o  a c c o u n t  f o r  
t h e  d i s e a s e ,  b u t  no t h e o r y  a p p e a r s  t o  e x p l a i n  more t h a n  a  
l i m i t e d  number o f  c a s e s .  I n  s tu d y in g  t h e  l i t e r a t u r e ,  one  i s  
s t r u c k  by t h e  c o m p le te  f a i l u r e  t o  a r r i v e  a t  any  d e f i n i t e  
o o n o l u s i o n s ,  a l t h o u g h  t h e r e  a r e  s e v e r a l  e n t h u s i a s t s  who a r e  w e l l  
s a t i s f i e d  w i t h  t h e i r  own v ie w s ,  b u t  a t  t h e  same t im e  a r e  e q u a l l y  
s c a t h i n g  o f  t h e  o t h e r  o p i n i o n s .  When I  a r r i v e d  in  S in g a p o re  in  
1932 , I  saw s e v e r a l  c a s e s  o f  t h e  d i s e a s e  i n  a  s h o r t  s p a c e  o f  
t im e  an d  I  was a b l e  l a t e r  t o  s e e  numerous exam ples  i n  t h e  p o s t ­
mortem room. I t  m ig h t  b e  w e l l  a t  t h i s  s t a g e  t o  q u o te  a  few
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c l i n i c a l  c a s e s  w hich  came u n d e r  my o b s e r v a t i o n .
C ase  1 .  C h in ese  (H ok ien )  a g e  33 , s e e n  a t  Rengam 
E s t a t e  H o s p i t a l .  He was employed a s  a  l a b o u r e r  and had 
been i n  i r r e g u l a r  employment i n  v a r i o u s  p a r t s  o f  Malaya 
f o r  t h e  l a s t  t e n  y e a r s  s in c e  he a r r i v e d  from  C h in a .  He 
had been  i l l  f o r  two t o  t h r e e  months p r e v i o u s l y  when he 
n o te d  s l i g h t  s w e l l i n g  o f  t h e  abdomen. On e x a m in a t io n  he 
was f a i r l y  w e l l  n o u r i s h e d .  There was w e l l  m arked a s c i t e s  
and oedema o f  b o th  a n k l e s .  N o th ing  abnorm al was fo u n d  in  
h e a r t  o r  l u n g s .  The b lo o d  c o u n t  was R .B .C . 3 ,8 0 0 ,0 0 0 ,
Hb 60%, W.B.C. 5 ,4 0 0 .
The abdomen was ta p p e d  and s t r a w  c o lo u r e d  f l u i d  
rem oved. The l i v e r  was t h e n  found  t o  be e n l a r g e d  t o  two 
in c h e s  be lo w  t h e  c o s t a l  m a rg in .  The s p l e e n  was j u s t  
p a l p a b l e .  The 'Wasserman r e a o t i o n  was n e g a t i v e .  He l e f t  
h o s p i t a l  o f  h i s  own a c c o r d ,  s t a t i n g  t h a t  h e  was r e t u r n i n g  
t o  C h in a .
Case 2 . I n d i a n  ( M a la b a r i )  age  4 0 .  He was employed a t  
t h e  S in g a p o re  N aval B ase  a s  a  c l e r k  f o r  t h e  p a s t  t e n  y e a r s .
He had s u f f e r e d  from  m a l a r i a  t h r e e  y e a r s  p r e v i o u s l y ,  b u t  had 
b e e n  t r e a t e d  e f f i c i e n t l y .  He had b e e n  a  r e g u l a r  d r i n k e r  o f  
b ran d y  s i n c e  coming t o  S in g a p o re ,  b u t  s t a t e d  t h a t  h e  had 
g iv e n  up d r i n k i n g  d u r in g  t h e  p a s t  y e a r .  H is i l l n e s s  commenced 
n i n e  m onths b e f o r e  w i t h  a  f e e l i n g  o f  g e n e r a l  w e a k n e s s ,  and  a  
f l a t u l e n t  d y s p e p s i a .  D u r in g  t h e  l a s t  f o u r  m onths  h e  had  l o s t  
a  c o n s i d e r a b l e  amount o f  w e i g h t ,  b u t  a t  t h e  same t im e  n o t io e d
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a g r a d u a l  s w e l l in g  o f  t h e  abdomen and h e  co m p la in ed  o f  c o n s t a n t  
s e v e r e  p a in  i n  t h e  r i g h t  h y p o c h o n d r iu n .
E x am in a tio n  showed a  v e ry  e m a c ia te d  man w i t h  a  d i s t e n d e d
and t e n s e  abdomen. A s p i r a t i o n  r e v e a le d  a l a r g e  q u a n t i t y  o f
b i l e - s t a i n e d  f l u i d .  T h e re  was t h e n  found  a l a r g e  ha rd
i r r e g u l a r  mass j u s t  u n d e r  t h e  r i g h t  c o s t a l  m arg in  and e x te n d in g
downwards f o r  ab o u t  f o u r  i n c h e s ,  w h i l e  t h e  s p l e e n  c o u ld  n o t  be
f e l t .  Blood e x a m in a t io n  showed R .B .C . 2 ,8 4 0 ,0 0 0 ,  Hb 35$,
\
W.B.C. 7 ,2 0 0 .  T here  was no a b n o r m a l i ty  i n  h e a r t  and  l u n g s .  His 
g e n e r a l  c o n d i t i o n  became r a p i d l y  w o rse  and h e  d ie d  a f t e r  a 
f u r t h e r  two w eeks .  P o s t-m o rtem  e x a m in a t io n  showed an e n l a r g e d  
c i r r h o t i c  l i v e r  w i t h  e x t e n s i v e  c a rc in o m a to u s  a r e a s .  No o t h e r  
l e s i o n s  o f  im p o r ta n c e  w ere  n o t e d .
Case 3 . Female I n d ia n  ( T a m i l ) ,  a g e  2 5 .  She com pla ined  
o f  g e n e r a l  w eakness  o f  one y e a r ' s  d u r a t i o n .  E x a m in a t io n  showed 
en la rg em e n t  o f  b o th  l i v e r  and  s p l e e n .  The s u r f a c e  o f  t h e  l i v e r  
was r e g u l a r  and  e x te n d e d  t o  two in c h e s  be lo w  t h e  c o s t a l  m a rg in .  
The s p le e n  was e n la rg e d  a lm o s t  t o  t h e  u m b i l i c u s .  T h e re  was no 
s ig n  o f  a s c i t e s .  The b lo o d  co u n t  was R .B .C . 3 ,2 0 0 ,0 0 0 ,  Hb 55$ , 
W.B.C. 4 ,2 5 0  and b lood  Wasserman n e g a t i v e .  She had  b e e n  in  
M alaya f o r  e i g h t e e n  months o n l y .  She c o u ld  g i v e  no h i s t o r y  
o f  any  p r e v io u s  i l l n e s s  and she  had  n e v e r  t a k e n  an y  a l c o h o l .  
S p l e n ic  p u n c tu r e  was s u g g e s te d  by D r .  T u l l ,  b u t  r e v e a l e d  no 
e v id e n c e  o f  k a l a - a z a r .  She was g iv e n  a c o u r s e  o f  a n tim ony  b u t  
w i th o u t  any  b e n e f i t ,  and s h e  r e t u r n e d  t o  I n d i a  t h r e e  months 
a f t e r  b e in g  f i r s t  s e e n .
3 .
Case 4 .  C h in e se  (Hylam) c o o l i e ,  a g e  4 0 .  He s t a t e d  t h a t  
h e  had  v o m ited  a c u p f u l  o f  b l o o d .  F o r  t h e  p r e v io u s  s i x  m onths 
h e  had s u f f e r e d  from  i n d i g e s t i o n ,  b u t  had  n e v e r  b e e n  s i c k  
b e f o r e  t h a t .  He was m o d e r a te ly  w e l l  n o u r i s h e d .  The l i v e r  was 
p a lp a b l e  j u s t  be low  t h e  c o s t a l  m a rg in .  The s p l e e n  was e n la r g e d  
t o  midway b e tw een  t h e  c o s t a l  m arg in  and t h e  u m b i l i c u s .  The 
b lo o d  showed a c o n s i d e r a b l e  d e g re e  o f  a n a em ia ,  R .B .C . 2 ,5 3 0 ,0 0 0 ,  
Hb 35$, W.B.C. 6 ,7 0 0 .  He improved s t e a d i l y  w i t h  r e s t  and h ad  no 
f u r t h e r  haem orrhages  f o r  a n o th e r  t h r e e  m onths a f t e r  t h e  o r i g i n a l  
a t t a c k ,  when h e  was l o s t  s i g h t  o f .
Case_5_. T am il  m a le ,  a g e  4 5 .  He was s e e n  a t  Rengam 
E s t a t e  H o s p i t a l .  He had  b e e n  employed on t h e  e s t a t e  s i n c e  1919 
and a n  a c c u r a t e  a o c o u n t  o f  h i s  h e a l t h  was o b t a i n a b l e  f ro m  t h e  
r e c o r d s .  He had had numerous a t t a c k s  o f  m a l a r i a  from  1919 u n t i l  
1930 , b u t  no o t h e r  i l l n e s s  o f  any  im p o r ta n c e .  He had consumed 
a  m o d era te  amount o f  " to d d y "  r e g u l a r l y .  He o o m pla ined  o f  g e n e r a l  
w eakness  and h ad  b e e n  u n a b le  t o  do h i s  work as  w e l l  a s  he d id  
p r e v i o u s l y .  E x am in a tio n  showed e n la rg e m e n t  o f  t h e  l i v e r  t o  two 
in c h e s  b e lo w  t h e  c o s t a l  m a rg in  and  o f  t h e  s p l e e n  t o  w i t h i n  one 
in c h  o f  t h e  u m b i l i c u s .  H ie  s p l e e n  had b e e n  e n l a r g e d  s i n c e  1928 
and had  n o t  been  i n f l u e n c e d  by  any  a n t i - m a l a r i a l  t r e a t m e n t .
The l i v e r  e n la rg e m e n t  had  n o t  b e e n  n o te d  p r e v i o u s l y .  The 
g e n e r a l  c o n d i t i o n  was m o d e r a te ly  good . B lood e x a m in a t io n  showed 
R .B .C . 3 ,8 0 0 ,0 0 0 ,  Hb 6 0 $ ,  W.B.C. 8 ,2 0 0 .  E x a m in a t io n  o t h e r w i s e  
was n e g a t i v e .  S in c e  t h e  f i r s t  e x a m in a t io n  i n  1933 h e  h a s  b e e n
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seen  a t  r e g u l a r  i n t e r v a l s  d u r in g  t h e  l a s t  tw o y e a r s .  H is  c o n d i t i o n  
has  n o t  showed any change and h e  c o n t i n u e s  t o  do l i g h t  w ork .
C ases  such  a s  t h o s e  a r e  n o t  uncommon i n  g e n e r a l  p r a c t i c e  i n  
M alaya , and i n  h o s p i t a l  p r a c t i c e  t h e y  a r e  n a t u r a l l y  much more 
f r e q u e n t .  I  d i s c u s s e d  t h e  q u e s t i o n  o f  c i r r h o s i s  w i t h  D r .  J . C .  T u l l ,  
Government P a t h o l o g i s t ,  S in g a p o re ,  and th r o u g h  h i s  c o u r t e s y  I  was 
a b l e  t o  s e e  a c o n s i d e r a b l e  number o f  c a s e s  i n  t h e  p o s t-m o r te m  room. 
He a l lo w e d  me a c c e s s  t o  h i s  r e o o r d s ,  and I  d e c id e d  t o  i n v e s t i g a t e  
a l a r g e  s e r i e s  o f  c a s e s  a n d  s e e  i f  any d e f i n i t e  c o n c lu s i o n s  c o u ld  
be a r r i v e d  a t .  The s m a l l  number o f  c a s e s  I  had s e e n  p e r s o n a l l y  
had  p r e s e n t e d  a  v a r i e t y  o f  c o n d i t i o n s ,  and had  n o t  r e v e a l e d  a n y th in g  
e t i o l o g i c a l  i n  t h e  h i s t o r y  o r  c l i n i c a l  e x a m in a t io n ,  b u t  i t  was 
hoped  t h a t  a l a r g e  number m igh t  show som eth ing  m ore  d e f i n i t e .
The p a t i e n t s  b e lo n g  t o  s e v e r a l  d i f f e r e n t  n a t i o n a l i t i e s  and 
i n  t h e  c a s e  o f  t h e  C h in e se  t h e r e  a r e  v a r i o u s  s e c t s .  T hese  s e c t s  
d i f f e r  c o n s i d e r a b l y  from  e a ch  o t h e r  i n  t h e i r  n a t i v e  lan d  i n  
la n g u a g e ,  cus tom s and h a b i t s ,  and in  Malaya t h e y  t e n d  t o  r e t a i n  
many o f  t h e s e  c h a r a c t e r i s t i c s .  I t  was hoped t h a t  i n  t h e  p a r t i c u l a r  
s e c t s  some f a c t o r s  m ig h t  be n o te d  w hich  would t h r o w  l i g h t  on t h e  
e t i o l o g y  o f  t h e  d i s e a s e .  A l l  t h e  o a s e s  b e lo n g  t o  t h e  p o o r e r  
c l a s s e s ,  t h e  m a j o r i t y  b e in g  c o o l i e s  who a r e  em ployed a s  l a b o u r e r s  
i n  v a r i o u s  t r a d e s .  T h e i r  l i v e l i h o o d  i s  p r e c a r i o u s  a t  t h e  b e s t  o f  
t i m e s ,  a s  wages a r e  v e r y  low and do n o t  p e rm i t  o f  muoh more t h a n  
m ere  e x i s t e n c e .  They do n o t  seek  m e d ic a l  a d v ic e  r e a d i l y ,  b u t  i n  
t h e  e v e n t  o f  p ro lo n g e d  s io k n e s s  t h e y  a r e  f o r c e d  t o  o b t a i n  h o s p i t a l
5 .
t r e a t m e n t .  T h is  i s  p ro v id e d  f o r  th em  i n  t h e  Tan Took Seng 
H o s p i t a l ,  S in g a p o re ,  w hioh  h a s  accom m odation f o r  one th o u sa n d  
p a t i e n t s .  The m a j o r i t y  o f  t h e s e  p a t i e n t s  a r e  m ale  as  i t  i s  o n ly  
s in c e  1929 t h a t  t h i r t y  b e d s  have  b e e n  a l l o c a t e d  f o r  f e m a le s .
Many o f  t h e  p a t i e n t s  a r e  a d m i t t e d  t o  h o s p i t a l  i n  a  r e a l l y  h o p e le s s  
c o n d i t i o n  and so t h e  d e a t h  r a t e  i s  v e r y  h i g h .  In  a d d i t i o n  t o  
h o s p i t a l  p o s t-m o rtem s  m o st  o f  t h e  m e d i c o - l e g a l  o r  C o r o n e r ' s  o a s e s  
f o r  S in g a p o re  I s l a n d  a r e  co n d u c te d  i n  t h i s  c l i n i c .  T hese  fo rm  
q u i t e  a  number o f  c a s e s ,  a s  i t  w i l l  be  s e e n  e a s i l y  t h a t  sudden  
d e a th s  a r e  common i n  a  community t h a t  i s  n o t  w e l l  n o u r i s h e d ,  and 
does  n o t  h a v e  r e a s o n a b le  m e d ic a l  a t t e n t i o n  f o r  i t s  v a r i o u s  a i l m e n t s .  
The t o t a l  p o s t-m o rtem s  v a ry  from  s i x t y  t o  one  h u n d re d  a  m on th .
To o b t a i n  a s u f f i c i e n t l y  l a r g e  s e r i e s  o f  c a s e s  f o r  a n a l y s i s ,
I  have  i n v e s t i g a t e d  t h e  p o s t-m o rtem  r e p o r t s  f o r  t e n  y e a r s  f rom  
1924 t o  1933 i n c l u s i v e .  T h i s  s e r i e s  g i v e s  an  u n i f o r m i t y  o f  
o p in io n  a s  t h e  p a t h o l o g i c a l  c l i n i o  has  b e e n  u n d e r  t h e  c h a r g e  o f  
D r. J . C .  T u l l ,  M .D ., F .R .C .P .  ( L o n d . ) ,  d u r in g  t h e  w hole  o f  t h i s  
p e r i o d .  He has  b e e n  v e r y  i n t e r e s t e d  i n  t h e  q u e s t i o n  o f  c i r r h o s i s ,  
and more p a r t i c u l a r l y  i n  p r im a ry  c a rc in o m a  o f  t h e  l i v e r  w h ich  
f r e q u e n t l y  f o l lo w s  o i r r h o s i s ,  and so t h e  p a t h o l o g i c a l  ch an g es  
h a v e  a lw ays  been  n o te d  c a r e f u l l y .
The t o t a l  number o f  o a s e s  i n v e s t i g a t e d  i s  8 ,5 2 2 .  C h in e se  
c o n s t i t u t e  88jf, Tam il 7 .6 8 % and  M alays 1 .0 2 $ .  The l a s t  f i g u r e  
i s  r a t h e r  s t r i k i n g .  At f i r s t  one would  e x p e c t  a  h i g h e r  i n c i d e n c e  
i n  t h e  p e o p le  o f  t h e  c o u n t r y .  The Malay p o p u l a t i o n  o f  S in g a p o re
6 .
I s l a n d  i s  e q u a l  t o  o n e - f i f t h  t h a t  o f  t h e  C h in e s e ,  b u t  t h e  Malay 
i s  v e r y  u n w i l l i n g  t o  a c c e p t  European  m e d ic in e  and  even  when 
d y in g  w i l l  n o t  go t o  h o s p i t a l ,  b u t  p r e f e r s  t o  rem ain  amongst 
h i s  r e l a t i v e s  i n  h i s  n a t i v e  v i l l a g e .
The C h in ese  a r e  d i v id e d  i n t o  v a r i o u s  g ro u p s  a s  f o l l o w s : -
1 .  Hokkiens a r e  p e o p le  who come from  t h e  S o u th e rn  p a r t  
o f  F u k ie n  P r o v in c e  and make t h e i r  way t o  M alaya  t h r o u g h  t h e  p o r t  
o f  Amoy.
2 .  Hochews, a l s o  known o r  s u b d iv id e d  i n t o  Hochews, H o c h ia s ,  
Hockchews, l i v e  i n  t h e  n o r t h e r n  p a r t  o f  F u k ie n  and  t h r o u g h  t h e  
c a p i t a l  and  s e a - p o r t  Foochow make t h e i r  way t o  M alaya .
3 .  Hengwhas a l s o  come F uk ien  i n  t h e  zone be tw een  t h e  two 
p r e c e d in g  g r o u p s .  T h e i r  eacit f rom  China i s  by way o f  Hengwhafu.
4 .  Teochews a r e  p e o p le  f ro m  s o u t h - e a s t  o f  C an ton  P r o v in c e .  
T h e i r  s e a - p o r t  i s  Swatow.
5 .  C an to n ese  a r e  p e o p le  f rom  Kwangtang P r o v in c e  l y i n g  w e s t  
and s o u th  o f  Hongkong.
6 .  Hylams a r e  n a t i v e s  o f  t h e  I s l a n d  o f  H a in an  i n  t h e  
ex trem e  s o u th  o f  C h in a .
7 .  Kwangsi and Leuohews. T h ese  p e o p le  c o n e  f ro m  t h e  m a in la n d  
o f  S o u th  C h in a .  T h e i r  numbers a r e  t o o  few  i n  t h e  p r e s e n t  s e r i e s  t o  
p r o v id e  an y  u s e f u l  i n f o r m a t i o n .
8 .  Khehs o r  Hahkas a r e  a  nomadio r a c e ,  who w ere  d r i v e n  o u t  
o f  t h e  i n t e r i o r  o f  C hina  and f i n a l l y  s e t t l e d  on t h e  b o r d e r s  o f  
Kwangtang, K ia n g s i  and F u k ie n  P r o v in c e s .  They a r e  a  l a z y  r a c e
7 .
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and a r e  c o n s id e r e d  a  poor t y p e  o f  S o u th e rn  C h in e s e .
Some o f  t h e  s e c t s  show p r e f e r e n c e  f o r  p a r t i c u l a r  t y p e s  o f  
w ork . The C an tonese  a r e  o f t e n  employed a s  c o o k s ,  w h i l e  t h e  Khehs 
fo rm  t h e  b u lk  o f  t h e  g a r d e n e r s  o r  w e e d e r s .  Hochews c o n s t i t u t e  
t h e  m a j o r i t y  o f  t h e  r ic k s h a w  p u l l e r s  i n  S in g a p o r e .  The o t h e r s  a r e  
employed i n  v a r i o u s  o c c u p a t io n s  a s  dock l a b o u r e r s ,  r u b b e r  e s t a t e  
w o r k e r s ,  ro ad  c o o l i e s ,  g a r d e n e r s ,  b u i l d i n g  t r a d e  l a b o u r e r s .  Many 
o f  t h e s e  C h in ese  h a v e  been  i n  Malaya f o r  a c o n s i d e r a b l e  number o f  
y e a r s ,  b u t  o t h e r s  h a v e  o n ly  been  f o r  a  c o m p a r a t iv e ly  s h o r t  t i m e .
A p a r t  from  C h in e s e ,  T am ils  a r e  t h e  o n ly  n a t i o n a l i t y  whose 
numbers a r e  s u f f i c i e n t l y  l a r g e  t o  a l lo w  o f  any  r e a s o n a b l e  c o n c lu s i o n  
b e in g  drawn a s  t o  t h e  f r e q u e n c y  o f  c i r r h o s i s .  They a r e  employed 
c h i e f l y  a s  r u b b e r  e s t a t e  c o o l i e s  and by t h e  v a r i o u s  M u n i c i p a l i t i e s  
a s  tow n c l e a n s e r s  and ro a d  coo l i e s .  By a r r a n g e m e n t  w i t h  t h e  
Government o f  I n d i a ,  T am il  l a b o u r e r s  a r e  m e d i c a l l y  exam ined b e f o r e  
l e a v in g  f o r  M alaya , and so t h e  i n c i d e n c e  o f  i l l - h e a l t h  am ongst them  
i n  Malaya i s  c o n s i d e r a b l y  l e s s  t h a n  i n  t h e i r  own o o u n t r y ,  s i n c e  
t h o s e  s u f f e r i n g  from  o b v io u s  d i s e a s e  a r e  n o t  a l lo w e d  t o  l e a v e  f o r  
M alaya .
The C h in e se  may b e  d i v id e d  i n t o  two c l a s s e s .  Many o f  them  
h a v e  been  i n  M alaya f o r  a  c o n s i d e r a b l e  number o f  y e a r s  and h a v e  
made i t  t h e i r  home. They h a v e  p roduced  f a m i l i e s  i n  M alaya  and a 
c o n s i d e r a b l e  number o f  t h e s e  S t r a i t s - b o r n  C h in e se  h a v e  a d o p te d  
B r i t i s h  n a t i o n a l i t y ,  p r e f e r r i n g  t h e  p r o s p e r i t y ,  law and  o r d e r  o f  
M alaya t o  t h e  p o v e r ty  and u n r e s t  o f  S o u th  C h in a .  The o t h e r s  oome 
from  C hina  lo o k in g  f o r  work and t h e i r  numbers f l u c t u a t e  w i t h  t h e
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s t a t e  o f  M alaya’ s i n d u s t r i e s ,  p a r t i c u l a r l y  r u b b e r  and t i n .  They 
fo rm  a f l o a t i n g  p o p u l a t i o n  n e v e r  r e a l l y  s e t t l e d  f o r  any  l e n g t h  o f  
t i m e .  They a r e  n o t  s u b je c t e d  t o  any s p e c i a l  m e d ic a l  e x a m in a t io n  
b e f o r e  coming h e r e ,  and  so  q u i t e  a  num ber o f  u n f i t  p e o p le  a r e  
a d m i t t e d .
INCIDBNCE OF CIRRHOSIS OF THE LIVER IN VARIOUS COUNTRIES.
To e n a b le  co m p ar iso n  t o  b e  made w i th  o t h e r  c o u n t r i e s ,  r e l i a b l e  
s t a t i s t i c s  o f  t h e  i n c i d e n c e  o f  c i r r h o s i s  o f  t h e  l i v e r  c o n f i rm e d  by 
po s t-m o rtem  e x a m in a t io n  have  been a n a ly s e d .  R ogers  ( 5 )  com pares  h i s  
s e r i e s  i n  C a l c u t t a  w i t h  t h o s e  o f  S t .  Mary’ s H o s p i t a l ,  London and 
w i t h  t h e  U n i te d  F r u i t  Company's H o s p i t a l s  i n  C e n t r a l  A m e ric a .  I  
h a v e  added  t o  t h i s  l i s t  t h e  r e s u l t s  o f  s i m i l a r  s e r i e s  i n  B e r l i n ,  
H o l la n d  and my 07m  in  S in g a p o r e .  The f o l l o w i n g  t a b l e  shows t h e  
p e r c e n ta g e s  o f  d e a th s  f ro m  c i r r h o s i s  o f  t h e  l i v e r  i n  t h e s e  v a r i o u s  
p l a o e s : -
C a l c u t t a
London
C e n t r a l  Amerioa
B e r l i n
H o l la n d
Madras 
J a v a
S in g a p o re
P e r c e n ta g e
6 .9
1 .3  
0 . 6  
1.0  
1.1
9 .3  
7 .5  
8 . 0
A u th o r
R ogers  (5 )
Q uoted  by R ogers  
n  n  n
n n n
S n i j d e r s  ( 6 )
Menoh & A nnam ala i  (7 )  
S n i j d e r s  ( 6 )
P r e s e n t  s e r i e s
I t  w i l l  b e  o b s e rv e d  t h a t  t h e  p e r c e n ta g e  i s  v e r y  h i g h  among
9 .
a l l  t h e  p l a c e s  in  t h e  F a r  E a s t .  T ha t  t h e  c o n d i t i o n  i s  n o t  common 
t o  a l l  t r o p i c a l  c o u n t r i e s  i s  shown by t h e  low f i g u r e  f o r  t h e  
U n i te d  F r u i t  Company’ s H o s p i t a l s  i n  Cuba, C o s ta  R ic a ,  J a m a ic a ,  
Colum bia, Panama and H o nduras ,  and I  s h a l l  show l a t e r  t h e  d i s e a s e  
i s  n o t  a t  a l l  oommon i n  t r o p i c a l  A f r i c a .
I I .  ANALYSIS OF POST-MORISMS IN SINGAPORE.
The t o t a l  n u n b e r  o f  p o s t-m o rtem s  s t u d i e d  shows a  d i s t r i b u t i o n  
among t h e  v a r i o u s  g ro u p s  a s  f o l l o w s : -
Hokkiens 2 ,3 5 7
Teo chews 1 ,4 8 8
Hylams 767
C an tonese 748
Hochews 687
T am ils 648
C h in e se  ( u n c l a s s i f i e d ) 536
Khehs 526
Hengwhas 246
M alays ( i n c l u d i n g  J a v a n e s e ) 204
Kwangsais 93
S h a n g h a ie s e 80
I n d ia n s  ( o t h e r  t h a n  T a m ils ) 68
O th e rs 104
8 ,552
Roughly e i g h t y - e i g h t  p e r  c e n t  o f  t h e  c a s e s  a r e  C h in e s e ,  
w h ich  c o r r e s p o n d s  w i t h  t h e  a v e ra g e  p e r c e n ta g e  o f  C h in e s e  p a t i e n t s  
a d m i t t e d  t o  Tan Tock Seng H o s p i t a l ,  t h e  f i g u r e  t h e r e  b e in g  e i g h t y -  
f i v e .  I n  some o a s e s  t h e  s e c t  was n o t  n o t e d ,  b u t  i n  m o st  o f  t h e s e  
t h e  n a t i o n a l i t y  was i n d i c a t e d ,  e . g .  C h in e s e ,  I n d i a n ,  e t c .  Some 
n a t i o n a l i t i e s  such  a s  E u ro p e a n s ,  E u r a s i a n s ,  J a p a n e s e ,  A r a b s ,  e t c .  
show such  s m a l l  numbers t h a t  no s t a t i s t i c a l  v a l u e  c a n  b e  a t t a c h e d
t o  them , and a g a in  i n  some c a s e s  no n o t e  n a s  made o f  t h e  a c t u a l  
c o u n t r y  o f  o r i g i n .  A l l  o f  t h e s e  h a v e  b e e n  c l a s s i f i e d  u n d e r  t h e  
h e a d in g  " O th e r s " .
ANALYSIS OF CASES SHOWING CIRRHOSIS.
The t o t a l  number o f  c a s e s  showing e v id e n c e  o f  c i r r h o s i s  i s  
6 8 7 .  There  a r e  d i s t r i b u t e d  among t h e  v a r i o u s  g ro u p s  a s  f o l l o w s : -
Hokkiens 185
Teochews 114
Hylams 54
C an to n ese 85
Hochews 76
Tam ils 30
C h in e se  ( u n c l a s s i f i e d ) 38
Khehs 44
Hengwhas 21
Malays 20
Kwangsais 7
S h a n g h a ie s e 4
I n d ia n s 3
O thers 6
687
SRCTS.
I f  we compare t h e  i n c id e n c e  o f  t h e  s e c t s  i n  t h e  t o t a l  c a s e s  
and c i r r h o s i s  c a s e s ,  we f i n d  t h e  r e s u l t s  t a b u l a t e d  b e lo w :-
P e r c e n ta g e  o f  P e r c e n t a g e  o f
S e c t T o t a l  Cases C i r r h o s i s  Cases
Hokkiens 2 7 .5 4 2 6 .9 2
Teochews 17 .40 16 .59
Hylams 9 .0 8 7 .86
C antonese 8 .75 1 2 .3 7
Hochews 8 .03 11.06
Tam ils 7 .5 8 4 .3 7
C hinese 6 .2 8 5 .5 3
Khehs 6 .15 6 .4 0
Hengwhas 2 .8 8 3 .0 6
Malays 2 .5 0 2 .9 1
Kwangsias 1 .08 1 .0 2
S h a n g h a ie se 0 .9 3 0 .5 8
I n d ia n s 0 .8 0 0 .4 4
O th e rs 1 .20 0 .8 7
C i r r h o s i s  o f  t h e  l i v e r  i s  from  t h e s e  r e s u l t s  a n  a f f l i c t i o n  
common t o  a l l  t h e  p o o r e r  c l a s s  A s i a t i c s  i n  S in g a p o re .  T a m ils  show 
t h e  lo w e s t  c o m p a ra t iv e  i n c i d e n c e  o f  any  g ro u p ,  b u t  t h i s  d o e s  n o t  
r e p r e s e n t  t h e  t r u e  s t a t e  o f  a f f a i r s  f o r  t h e s e  p e o p le  i n  t h e i r  own 
c o u n t r y .  Tam il l a b o u r  f o r  S in g a p o re  h a s  a lw ays  b e e n  c a r e f u l l y  
r e c r u i t e d  i n  I n d i a ,  a s  I  h a v e  e x p la in e d  p r e v i o u s l y .  The T am il  does  
n o t  l e a v e  h i s  own c o u n t r y  t o  s e e k  work on c h a n c e .  In  M alaya t h e  
T am il  p o p u l a t i o n  i s  h e a l t h y  i n  t h e  f i r s t  i n s t a n o e ,  a s  u n f i t  c o o l i e s  
a r e  n o t  p e r m i t t e d  t o  l e a v e  I n d i a .  As t h e  m a j o r i t y  f i n d  employment 
on Rubber E s t a t e s  o r  u n d e r  t h e  v a r i o u s  M u n i c i p a l i t i e s ,  t h e y  a r e
z
3,5
IHC I&E./VCE. OT VARiOL/S SE C TS
/ n  T o r  A t -  P o s t  ■ /*)o A i £/* j c
//St C/A. A  HO f / 5  PoA 7 -  /*1o$ 7 £  H js .
2.0  ■
/S ■
to ■
S  ■
$vuN
£
*
*
VU'-i-U
* iI *<>4 'y*5 5Ml£!I *5>
s u b j e c t  t o  r e a s o n a b le  m e d ic a l  a t t e n t i o n  and f o r  t h e  m ost p a r t  t h e y  
fo rm  a  s e t t l e d  p o p u l a t i o n .  The C h in ese  c o o l i e s  do n o t  r em a in  in  
such  s t e a d y  employment, b u t  w i l l  a lw ays  s e e k  p a s t u r e s  new i n  t h e  
hope o f  im prov ing  t h e i r  s t a t u s  i n  l i f e .  T in  and r u b b e r  a r e  t h e  
b a s io  i n d u s t r i e s  o f  Malaya and  a r e  s u b j e c t  t o  e x tre m e  f l u c t u a t i o n s .  
As a  r e s u l t  t h e  h i s t o r y  o f  t h e  c o u n t r y  i s  one o f  slumps and booms. 
The C h in e se  p o p u l a t i o n  d r i f t  l i g h t l y  from  one o c c u p a t io n  t o  a n o th e r  
a c c o r d in g  t o  t h e  s t a t e  o f  t h e  v a r i o u s  i n d u s t r i e s .  T ha t  t h e  Tam il 
does  s u f f e r  from  c i r r h o s i s  t o  a  m arked d e g re e  i s  shown by t h e  
s t a t i s t i c s  from  Madras a l r e a d y  q u o te d .
T u rn in g  t o  t h e  C h in ese  s e c t s  we f i n d  t h a t  t h e  C a n to n e se  and 
t h e  Hochews show a h i g h e r  i n c i d e n c e  o f  c i r r h o s i s  t h a n  o t h e r s ,  b u t  
•in  none  o f  t h e  s e c t s  i s  c i r r h o s i s  unoommon.
SBC.
As p o in te d  o u t  p r e v i o u s l y ,  Tan Took Seng H o s p i t a l  h a s  v e ry  
l i m i t e d  accom modation f o r  f e m a le  p a t i e n t s  and  f o r  t h e  f i r s t  s i x  
y e a r s  f ro m  whioh t h e  p r e s e n t  s e r i e s  o f  c a s e s  i s  d raw n , t h e r e  w ere  
no bqds f o r  f e m a le s .  P o s t-m o r te m  e v id e n c e  o f  t h e  f r e q u e n c y  o f  
c i r r h o s i s  i n  t h e  two s e x e s  c a n n o t  t h e n  g iv e  u s  an y  i n f o r m a t i o n  o f  
v a l u e .  Only tw e lv e  o f  t h e  678 a r e  f e m a le s .  The s t a t i s t i c s  o f  
t h e  M e d ic a l  O f f i c e r  o f  H e a l th  f o r  S in g a p o re  show t h a t  c i r r h o s i s  
i s  much commoner i n  men th a n  in  women. T h is  i s  t h e  e x p e r i e n c e  i n  
I n d i a ,  J a v a  and S iam .
AGE.
The age  in o id e n c e  h a s  b e e n  d e te r m in e d  a c c u r a t e l y  i n  500 c a s e s .
14.
The y o u n g e s t  i n  t h e  ' s e r i e s  i s  s e v e n te e n  and  t h e  o l d e s t  i s  
e i g h t y - f o u r .  The m a j o r i t y  a r e  be tw een  f o r t y  and  f i f t y ,  b u t  t h e  
d e c a d e s  be low  and above show o n ly  a  s l i g h t l y  lo w e r  f i g u r e .
10 -  20 4
20 -  30 76
30 -  40 125
40 -  50 148
50 -  60 106
60 -  70 32
70 -  80 6
80 -  90 3
OCCUPATIONS.
A l l  t h e  p a t i e n t s  a r e  drawn from  t h e  l a b o u r i n g  c l a s s e s  and 
he n c e  t h e  m a j o r i t y  a r e  c l a s s i f i e d  a s  " c o o l i e s " .  E n q u iry  i n t o  
f i v e  h und red  c a s e s  r e v e a l s  t h e  o c c u p a t io n s  a s  f o l l o w s ; -
C o o l i e s 220
Food Hawkers 50
Weeders 64
Rubber E s t a t e  c o o l i e s 48
Rickshaw P u l l e r s 46
S a i l o r s 18
G ardeners 18
"Boys" (h o u s e  s e r v a n t s ) 12
C a r p e n te r s 10
C le rk s 5
15.
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Syoes ( c h a u f f e u r s )  
F irem en 3
3
Masons 3
From t h e s e  f i g u r e s ,  i t  i s  im p o s s ib le  t o  draw  any  d e f i n i t e  
c o n c lu s i o n  a s  t o  t h e  f r e q u e n c y  o f  c i r r h o s i s  i n  p a r t i c u l a r  
o c c u p a t i o n s .  C i r r h o s i s  h a s  been o b se rv e d  t o  b e  more f r e q u e n t  in  
f a rm e r s  o r  c u l t i v a t o r s  t h a n  i n  an y  o t h e r  c l a s s e s  i n  I n d i a  ( 8 ) ,  
Siam ( 3 )  and C hina  ( 9 ,  1 0 ) .  On S in g a p o re  I s l a n d  t h e r e  i s  
p r a c t i c a l l y  no f a r m in g .  A few  v e g e ta b le  g a r d e n e r s  a r e  fo u n d ,  
b u t  t h e r e  i s  no c u l t i v a t i o n  o f  c ro p s  o r  f a rm in g  on a  l a r g e  s c a l e  
such  a s  o o c u rs  in  t h e  o t h e r  p l a c e s .
I I I .  PATHOLOGICALFINDINGS.
1. LIVER.
The c i r r h o s i s  v a r i e s  from  a f i n e  d i f f u s e  c i r r h o s i s  t o  a 
c o a r s e  m u l t i l o b u l a r  c i r r h o s i s .  The o rg a n  v a r i e s  i n  s i z e .  I n  
some c a s e s  t h e r e  i s  c o n s i d e r a b l e  e n la rg e m e n t  and  i n  o t h e r s  ex trem e  
a t r o p h y .  The common t y p e  i s  a  p o r t a l  c i r r h o s i s  s i m i l a r  t o  t h a t  
found  i n  G rea t  B r i t a i n .  F o r  t h e  p u rp o se s  o f  t h i s  d i s c u s s i o n ,  t h e  
c a s e s  a r e  c l a s s i f i e d  a s  p o r t a l ,  d i f f u s e ,  b i l i a r y ,  c a rc in o m a to u s ,  
s y p h i l i t i c ,  and  c i r r h o s i s  w i t h  s c h i s t o s o m i a s i s .
( 1 )  PORTAL CIRRHOSIS.
The l i v e r  may v a ry  v e r y  much i n  s i z e  and w e i g h t .  I t  may b e  
muoh e n la r g e d  o r  i t  may be v e r y  s m a l l .  The p e r i t o n e a l  s u r f a c e  i s  
u s u a l l y  t h ic k e n e d  and may b e  opaque due  t o  c h r o n ic  in f la m m a to ry  
ch an g es  i n  t h e  c a p s u l e .  F ib ro u s  a d h e s io n s  a r e  o f t e n  found  b i n d in g  
t h e  o rg a n  down t o  t h e  d iap h ra g m  and t o  t h e  a n t e r i o r  a b d o m in a l  w a l l .  
I r r e g u l a r i t y  o f  t h e  s u r f a c e  may be s l i g h t  o r  m ark e d .  T h e re  may be 
a  m ere g r a n u l a r i t y  o r  t h e  p r e s e n c e  o f  n o d u le s  w hose s i z e  may be as  
l a r g e  a s  an  i n c h  i n  d i a m e t e r .  These  s u r f a c e  ch an g es  a r e  g e n e r a l l y  
w i d e - s p r e a d ,  b u t  o o o a s i o n a l l y  may be l i m i t e d .  The c o l o u r  v a r i e s  
f ro m  y e l lo w -b ro w n  t o  a  d a r k  r e d ,  b u t  t h i s  i s  som etim es m o d i f i e d  
by b i l e - s t a i n i n g  when a g r e e n i s h  c o l o u r  p r e d o m in a t e s .
The l a r g e r  t y p e  u s u a l l y  shows l e s s  n o d u l a r i t y  and d i s t o r t i o n  
t h a n  t h e  s m a l l e r  a t r o p h i c  o r g a n ,  and  i s  f r e q u e n t l y  found  i n  p a t i e n t s  
a d m i t t e d  f o r  o r  d y in g  from  some o t h e r  d i s e a s e .  A p a r t  from  e n la rg e m e n t  
o f  t h e  l i v e r  t h e r e  a r e  o f t e n  no o t h e r  symptoms o r  s i g n s  t o  d i r e c t  
a t t e n t i o n  t o  t h a t  o r g a n .
17.
The c u t  s u r f a c e  i s  f i r m  o r  h a r d .  Bands o f  f i b r o u s  t i s s u e  
a r e  seen  e x te n d in g  from  t h e  s u r f a c e  d e p r e s s io n s  th r o u g h o u t  t h e  
o r g a n ,  and  d i v i d i n g  i t  i n t o  a r e a s  o f  i r r e g u l a r  s i z e  e n c lo s i n g  
t h e  m asses  o f  l i v e r  c e l l s .  The f i b r o u s  t i s s u e  v a r i e s  i n  c o lo u r  
and am ount. I t  i s  g e n e r a l l y  g r e y i s h  o r  c ream  c o lo u r e d .  The 
l i v e r  s u b s ta n c e '  i s  p a l e r  t h a n  n o rm a l  i n  a p p e a ra n c e  and i n  some 
c a s e s ,  w here t h e r e  i s  an  a s s o c i a t e d  f a t t y  c h a n g e ,  i s  l i g h t  y e l lo w .  
B i l e  s t a i n i n g  som etim es o c c u r s .  M ic ro sco p ic  e x a m in a t io n  shows 
c o n n e c t iv e  t i s s u e  i n f i l t r a t i o n  round t h e  p o r t a l  s p a c e s ,  and 
e x te n d in g  from  t h e r e  th r o u g h o u t  t h e  parenchyma i n  an  i r r e g u l a r  
m anner ,  so  t h a t  v a r y i n g  m asse s  o f  l i v e r  t i s s u e  a r e  i s o l a t e d  from  
each  o t h e r .  The f i b r o u s  t i s s u e  i n  e a r l y  c a s e s  may b e  v e r y  v a s c u l a r .  
D e g e n e ra t iv e  changes  o c c u r  i n  t h e  l i v e r  c e l l s .  T h i s  may t a k e  t h e  
n a t u r e  o f  a n  i n c r e a s e d  g r a n u l a r i t y  o r  a c t u a l  f a t t y  d e g e n e r a t i o n ,  
and i n  m a l a r i a l  c a s e s  d e p o s i t i o n  o f  p igm ent o c c u r s  i n  t h e  c e l l s .
In  t h e  a c u t e  c a s e s  t h e  l i v e r  c e l l s  show m ost e v id e n c e  o f  d e s t r u c t i o n ,  
w h i l e  t h e  l o n g - s t a n d i n g  c a s e s  show l i t t l e  a p p a r e n t  change  i n  t h e  
c e l l s  t h a t  r e m a in .
A re a s  o f  h y p e r t r o p h y  o f  l i v e r  parenchyma may b e  s e e n ,  t h e  
c e l l s  a r r a n g e d  i n  t h i c k  co lum ns, o f t e n  t a k i n g  t h e  rounded  o u t l i n e  
o f  t h e  s u p e r f i c i a l  n o d u l e s .  T h is  h y p e r t r o p h ic  p r o c e s s  i s  som etim es 
v e ry  m arked , and t h e  l i v e r  c e l l s  may become a l t e r e d  i n t o  columns 
o f  l a r g e  m u l t i u n c l e a t e d  c e l l s ,  and adenom atous o r  c a rc in o m a to u s  
changes s u p e rv e n e .
I t  a p p e a r s  t h a t  t h e  e n la r g e d  l i v e r  i s  t h e  r e s u l t  o f  a t o x i n
18.
o r  t o x i n s  a c t i n g  s lo w ly  on t h e  t i s s u e s ,  and t h e r e  i s  a  rea d y  
r e a c t i o n  on t h e  p a r t  o f  t h e  l i v e r  c e l l s  w h ich  show c o n s i d e r a b l e  
h y p e r t r o p h y .  F a t t y  ohanges o f t e n  a s s o c i a t e d  w i t h  t u b e r c u l o s i s ,  
b e r i - b e r i ,  o r  m a l a r i a ,  t e n d  t o  i n c r e a s e  t h e  s i z e  o f  t h e  v i s c u s .
I n  t h e  a t r o p h i c  t y p e  t h e  i n t o x i c a t i o n  i s  s p re a d  o v e r  a 
long  p e r i o d ,  and  t h e  l i v e r  t i s s u e  e v e n t u a l l y  f a i l s  t o  respond  
e i t h e r  b e c a u se  o f  t h e  p ro lo n g e d  and c o n s t a n t  p o i s o n i n g ,  o r  
p e rh a p s  b e c a u se  o f  t h e  e f f e c t s  o f  some a d d i t i o n a l  m orb id  f a c t o r s .
( 2 )  DIFFUSE CIRRHOSIS o c c u rs  w i th  a  n o rm a l  o r  e n l a r g e d  l i v e r .
The c o n to u r  o f  t h e  o rgan  i s  n o t  a l t e r e d  much u n l e s s  i n  c a s e s  
c o m p l ic a te d  by new g ro w th .  The s u r f a c e  i s  u s u a l l y  g r a n u l a r ,  b u t  
n o t  v e r y  i r r e g u l a r .  On s e c t i o n  t h e  g r a n u l a t i o n  t i s s u e  i s  n o t  
v e r y  a b u n d a n t ,  b u t  i s  r a t h e r  v a s o u l a r .  I t  i s  d i s t r i b u t e d  m a in ly  
i n  t h e  r e g i o n  o f  t h e  p o r t a l  t r a c t s ,  b u t  som etim es a c t u a l l y  in v a d e s  
t h e  lo b u le s  and p e n e t r a t e s  be tw e en  t h e  l i v e r  o e l l s ,  p ro d u o in g  
v a r y i n g  amounts o f  p e r i - c e l l u l a r  and m o n o lo b u la r  c i r r h o s i s  a s  
w e l l  a s  m u l t i l o b u l a r  f i b r o s i s .  T hese  ch an g es  a p p e a r  i n  c a s e s  
w here  t h e  d i s e a s e  i s  r a p i d l y  a d v a n c in g ,  and som etim es a r e  s e e n  in  
a s s o c i a t i o n  w i t h  m a l ig n a n t  d i s e a s e .  R o l l e s t o n  and McNee (1 1 )  r e g a r d  
a s i m i l a r  t y p e  o f  c i r r h o s i s  i n  England  a s  a n  a c u t e  m a n i f e s t a t i o n
o f  o r d i n a r y  p o r t a l  c i r r h o s i s .
( 3 )  BILIARY CIRRHOSIS. T h is  t y p e  o f  c i r r h o s i s  i s  a s s o c i a t e d  w i th  
b i l i a r y  o b s t r u c t i o n .  H a n o t 's  h y p e r t r o p h ic  c i r r h o s i s  h a s  n o t  b e e n  
d ia g n o s e d  i n  t h i s  s e r i e s .  I n  b i l i a r y  c i r r h o s i s  t h e  l i v e r  i s  
e n la r g e d  a t  f i r s t ,  b u t  l a t e r  i t  c o n t r a c t s  and t h e  s u r f a c e  becomes
ro u g h .  I t  i s  f i r m  i n  c o n s i s t e n c e  and i s  g r e e n  i n  c o l o u r ,  due  t o  
b i l e - s t a i n i n g .  The b i l e  d u c t s  a r e  d i l a t e d ,  e s p e c i a l l y  t h e  l a r g e r  
d u c t s .  F ib ro u s  t i s s u e  e x te n d s  o u t  from  t h e  d u c t s  and  s u r ro u n d s  
i n d i v i d u a l  l o b u le s  o f  l i v e r  t i s s u e  and p a s s e s  i n  be tw e en  t h e  l i v e r  
c e l l s ,  w hich  a r e  s t a i n e d  w i t h  b i l e  and show d e g e n e r a t i v e  c h a n g e s .  
A cu te  in f la m m ato ry  o r  n e c r o t i c  changes a r e  n o t  uncommonly a s s o c i a t e d  
w i t h  t h i s  form  o f  c i r r h o s i s .
( 4 )  CIRRHOSIS WITH PRIMARY CARCINOMA.
T h is  group  r e q u i r e s  c a r e f u l  s tu d y  on a c c o u n t  o f  t h e  f r e q u e n c y  
o f  i t s  o c c u re n c e  i n  S in g a p o r e .  P r im ary  c a rc in o m a  o f  t h e  l i v e r  i s  
v e ry  uncommon i n  m ost p a r t s  o f  t h e  w o r ld .  T u l l  ( 1 2 )  h a s  p u b l i s h e d  
a  s e r i e s  o f  one  h u n d red  and t h i r t y - f o u r  c a s e s ,  w h ich  h e  has  
i n v e s t i g a t e d  i n  S in g a p o re ,  and many o f  t h e  c a s e s  o f  t h e  p r e s e n t  
i n v e s t i g a t i o n  a r e  in c lu d e d  i n  h i s  p a p e r .  The i n c i d e n c e  o f  p r im a ry  
c a n c e r  o f  l i v e r  i n  S in g a p o re  i s  0 .7 6  p e r  c e n t  o f  a l l  a u t o p s i e s .
The n e o p l a s t i c  change  i s  a s s o c i a t e d  w i t h  c i r r h o s i s  i n  o v e r  s e v e n ty  
p e r  c e n t  o f  c a s e s .  The d i s e a s e  o c c u rs  i n  t h e  f o l l o w i n g  f o r m s : -
1 .  A l a r g e  s i n g l e  tu m o u r  mass f r e q u e n t l y  accom pan ied  by 
s m a l l  se c o n d a ry  n o d u le s .
2 .  A d i f f u s e  i n f i l t r a t i o n  o f  t h e  w h o le  l i v e r  by c a rc in o m a to u s  
t i s s u e  -  a c a rc in o m a to u s  c i r r h o s i s .
3 .  Numerous n o d u le s  d i s t i n c t  from  e a c h  o t h e r  s c a t t e r e d  t h r o u g h  
t h e  l i v e r  t i s s u e .  T hese  m asses  a r e  u s u a l l y  s o f t  and d i s t i n c t l y  p a l e  
i n  c o l o u r  and f r e q u e n t l y  show d e g e n e r a t i v e  changes  i n  t h e i r  c e n t r e s .
2 0 .
The f i r s t  two v a r i e t i e s  seem t o  b e  a s s o c i a t e d  w i t h  c i r r h o s i s  
more o f t e n  t h a n  t h e  l a s t .
T h e re  i s  no d o u b t  t h a t  p r im a ry  c a n c e r  o f  t h e  l i v e r  i n  
S in g a p o re  i s  m ost o f t e n  a  c o n d i t i o n  a r i s i n g  i n  a  p r e v i o u s l y  
c i r r h o t i c  l i v e r ,  and  i n  some i n s t a n c e s  t h e  d i s e a s e  h a s  been  t r a c e d  
c l i n i c a l l y  i n  p a t i e n t s  from  t h e  c i r r h o t i c  t o  t h e  c a n c e ro u s  s t a g e s .
Almost a l l  o a s e s  show d e f i n i t e  e n la rg e m e n t  o f  t h e  l i v e r  and 
marked a l t e r a t i o n  i n  s h a p e .  The g row th  i s  m ost commonly fo u n d  in  
t h e  r i g h t  lo b e  and c a u s e s  upward e x te n s i o n  o f  t h e  l i v e r .  T h is  i s  
o f t e n  seen  w i t h  a  l a r g e  s i n g l e  tum our m ass .  The l i v e r  parenchym a 
may b e  e x t e n s i v e l y  in v ad e d  a l t h o u g h  l i v e r  f u n c t i o n  t e s t s  do n o t  
i n d i c a t e  much d i s t u r b a n c e  o f  l i v e r  f u n c t i o n .  C i r r h o s i s  o f  t h e  
re m a in in g  l i v e r  t i s s u e  may be f i n e  o r  o o a r s e .
M ic rb soop io  e x a m in a t io n  shows tw o t y p e s  o f  tu m o u r ,  t h e  l i v e r  
c e l l  t y p e  o r  hepa tom a, and  t h e  b i l e - d u o t  o r  ch o lan g io m a  t y p e .  The 
fo rm e r  i s  a b o u t  t h r e e  t im e s  a s  common a s  t h e  l a t t e r .  I n  t h e  l i v e r ­
c e l l  t y p e  t h e r e  a r e  m asse s  o f  c e l l s  o f  v a r y in g  s i z e ,  some 
m u l t i n u c l e a t e d ,  in v a d in g  t h e  no rm al t i s s u e .  A f i n e  s tro m a  i s  
a lm o s t  a lw ays  p r e s e n t  i n  t h i s  t y p e ,  b u t  i s  uncommon i n  t h e  b i l e -  
d u c t  tu m o u r .  I n v a s io n  o f  t h e  p o r t a l  v e i n s  by c a n c e r  c e l l s  i s  common.
I n  t h e  b i l e - d u c t  t y p e  t h e  l i v e r  i s  i n f i l t r a t e d  by tu m o u r  t i s s u e ,  
and shows b i l e - s t a i n i n g .  The c o n d i t i o n  i s  a n  a d e n o c a rc in o m a ,  w i th  
o u b i o a l  c e l l s  a r r a n g e d  i n  co lum nar  o r  a l v e o l a r  form  and  som etim es 
showing d e p o s i t s  o f  b i l e  i n  t h e  a l v e o l a r  s p a c e s .  The ch o lan g io m a  
grows more q u ic k ly  t h a n  t h e  hep a to m a.
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I n  s p i t e  o f  t h e  marked te n d e n o y  t o  in v a d e  v e i n s  m e t a s t a s e s  
a r e  n o t  v e ry  common. The commonest s i t e  f o r  s e c o n d a ry  d e p o s i t s  
i s  i n  t h e  l u n g s .  The abdom ina l  lymph g l a n d s  a re  in v o lv e d  i n  o n ly  
tw e n ty  pe r  c e n t  o f  c a s e s .
( 5 )  SYPHILITIC CIRRHOSIS.
S y p h i l i s  i s  a  common d i s e a s e  among t h e  A s i a t i c s  and few  a r e  
a d e q u a t e ly  t r e a t e d .  The a v e ra g e  c o o l i e  d o e s  n o t  a p p r e c i a t e  t h e  
im p o r ta n c e  p f  p ro lo n g e d  t r e a t m e n t ,  and i s  q u i t e  c o n t e n t  w i th  t h e  
d i s a p p e a r a n c e  o f  obv ious  m a n i f e s t a t i o n s  o f  t h e  d i s e a s e .  The 
commoner l e s i o n s  s e e n  i n  S in g a p o re  as  a  r e s u l t  o f  s y p h i l i s  o f  t h e  
l i v e r  a r e  p e r i - h e p a t i t i s , gummata f o r m a t i o n ,  and d i f f u s e  f i b r o s i s .
A c o n d i t i o n  o f  s y p h i l i t i c  c i r r h o s i s  due t o  t h e  oombined e f f e c t s  
o f  c a p s u l a r  an d  i n t e r s t i t i a l  f i b r o s i s  i s  n o t  uncommon. The f i b r o u s  
t i s s u e  s t r a n d s  e x te n d  th r o u g h o u t  t h e  l i v e r  s u b s ta n c e  d i v i d i n g  i t  
i n t o  i r r e g u l a r  lo b u le s  -  t h e  h e p a r  lo b a tu m . T h is  t y p e  o f  d i s e a s e  
p ro d u c e s  marked a l t e r a t i o n  in  t h e  s i z e  and shape  o f  t h e  l i v e r ,  and 
t h e  c u t  s u r f a c e  shows g r e a t  v a r i a t i o n  i n  t h e  d i s t r i b u t i o n  o f  t h e  
f i b r o u s  t r a b e c u l a e ,  and a s  a  r e s u l t  v a r y i n g  e f f e c t s  on t h e  l i v e r  
t i s s u e .  In  J a v a  t h i s  c o n d i t i o n  has b e e n  n o te d  t o  b e  l e s s  f r e q u e n t  
i n  t h e  J a v a n e s e  t h a n  i n  t h e  C h in e s e .
( 6 )  CIRRHOSIS FROM SCHISTOSOMIASIS.
The i n f e c t i n g  a g e n t  i s  i n  a l l  c a s e s  t h e  S c h is to s m a  Jap o n icu m , 
w h ic h  r e a o h e s  t h e  l i v e r  by way o f  t h e  p o r t a l  v e i n s .  I t  p ro d u c e s  
a  d e f i n i t e  p e r i - p o r t a l  f i b r o s i s .  The l i v e r  beoomes sh ru n k e n  and 
a t r o p h i c  a s  t h e  d i s e a s e  a d v a n c e s .  The s u r f a c e  may show l i t t l e  
a l t e r a t i o n  o r  marked g r a n u l a r i t y .  On s e c t i o n  a r e a s  o f  i n f i l t r a t i o n
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w i th  a  p e c u l i a r  w h i t e  f i b r o u s  t i s s u e  a r e  s e e n  s u r r o u n d in g  t h e  
p o r t a l  v e in s  th r o u g h  t h e  o r g a n .  The c o l o u r  o f  t h e  new ly -fo rm ed  
f i b r o u s  t i s s u e  and i t s  d i s t r i b u t i o n  have  e a rn e d  t h e  name 
" p ip e - s t e m "  c i r r h o s i s .  M ic ro sc o p ic  e x a m in a t io n  shows t h e  eggs 
o f  t h e  p a r a s i t e  su r ro u n d e d  by f i b r o u s  t i s s u e  i n  t h e  p o r t a l  r e g i o n s .
T h ese  v a r i o u s  t y p e s  o f  c i r r h o s i s  a r e  s e e n  i n  t h e  f o l l o w in g  
f re q u e n c y
P o r t a l  and D i f f u s e 483
B i l i a r y 42
Carcinom a 70
S y p h i l i s 68
S c h i s t o s o m i a s i s 24
I I .  ASSOCIATED PATHOWGICAL JFnroMGS.
Many o a s e s  show changes  i n  t h e  l i v e r  and s p l e e n ,  b u t  l i t t l e  
e l s e  o f  n o t e ,  e x c e p t  where o t h e r  m orbid  c o n d i t i o n s  h a v e  p ro d u ced  
a  f a t a l  r e s u l t  and so o b s c u re d  t h e  p r im a ry  l i v e r  d i s e a s e .  In  
c a s e s  o f  decom pensated  c i r r h o s i s  t h e r e  a r e  s ig n s  o f  p o r t a l  
o b s t r u c t i o n .  A s c i t e s  i s  n o te d  i n  one h u n d red  and s e v e n t y - f i v e  
o a s e s  i n  t h e  p r e s e n t  s e r i e s .  I t  v a r i e s  i n  amount and  n a t u r e .  I t  
may b e  c l e a r ,  b i l e - s t a i n e d ,  h a em o rrh ag io  o r  c h y lo u s .  J a u n d ic e  i s  
n o t  a  p ro m in e n t  f e a t u r e ,  b e in g  seen  i n  s i x t y - f o u r  o f  t h e  n o n -  
m a l ig n a n t  o a s e s .  E n la rgem en t  o f  t h e  l i v e r  o c c u rs  i n  t h i r t y  p e r  
o e n t ,  d im in u t io n  i n  s i z e  i n  t w e n t y - f i v e  p e r  c e n t ,  and t h e  r e m a in d e r  
show no marked a l t e r a t i o n  i n  s i z e .  The s p le e n  i s  n o t  e n la r g e d  i n  
t r o p i c a l  c i r r h o s i s  a s  f r e q u e n t l y  a s  i t  a p p e a r s  t o  be i n  c i r r h o s i s  
i n  G re a t  B r i t a i n .  I n  some c a s e s  i t  i s  a c t u a l l y  s m a l l  and f i b r o t i o .
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The n a t u r e  o f  t h e  s p l e n i c  e n la rg e m e n t  depends o f  c o u r s e  on t h e  
p re s e n o e  o f  c o n d i t i o n s  o t h e r  th a n  c i r r h o s i s ,  such  as  m a l a r i a  o r  
th ro m b o s is  o f  t h e  s p l e n i c  v e i n .  E n la rgem en t o f  t h e  s p l e e n  i s  
s e e n  i n  t h i r t y  p e r  c e n t  o f  t h e  c a s e s .  G a s t r o - i n t e s t i n a l  
haem orrhage  i s  n o t  v e r y  f r e q u e n t ,  o c c u r r in g  i n  f i f t y - t w o  c a s e s ,  
b u t  t h i s  i s  t h e  p os t-m ortem  in c id e n c e  o n l y ,  so i t  i s  n o t  a  t r u e  
i n d i c a t i o n  o f  t h e  f r e q u e n c y  o f  t h e  haem orrhage  d u r in g  t h e  c o u r s e  
o f  t h e  d i s e a s e .  Oedema o f  t h e  bowel o c c u rs  m o s t ly  i n  c a s e s  o f  
p o r t a l  o b s t r u c t i o n  and i s  s e e n  i n  t h i r t y - f o u r  i n s t a n c e s .
I I I .  DISEASES OCCURRING WITH CIRRHOSIS.
We f i n d  a c o n s i d e r a b l e  v a r i e t y  o f  i n f e c t i o n s  and  c h r o n i c  
m orb id  c o n d i t i o n s  i n  a s s o c i a t i o n  w i th  t h e  c i r r h o s i s .
MALARIA.
E v id en ce  o f  c h r o n ic  m a l a r i a  i s  t o  be s e e n  i n  tw e n ty  p e r  c e n t .  
A c u te  m a l a r i a  i s  n o te d  a s  a  t e r m i n a l  e v e n t  i n  t e n  p e r  c e n t  o f  
c a s e s .
BSRI-BEM.
S ig n s  o f  d e f i n i t e  b e r i - b e r i  a r e  p r e s e n t  i n  e i g h t y  c a s e s .
T h is  does  n o t  r e p r e s e n t  t h e  r e a l  amount o f  b e r i - b e r i  o c c u r r in g  
am ongst t h e s e  p e o p le ,  b u t  o n ly  i n d i c a t e s  t h e  p o s t-m o r te m  f r e q u e n c y .  
As w i l l  be  shown l a t e r ,  a lm o s t  a l l  o f  t h e s e  p e o p le  a r e  s u b j e c t s  o f  
d e f i c i e n c y  d i s e a s e  a t  some t im e  o r  a n o th e r  d u r in g  t h e i r  l i v e s .  
AMOEBIC DYSENTERY.
C a r e f u l  s e a r c h  has  been  made f o r  a l l  o a s e s  showing s i g n s  o f  
a m o e b ia s i s ,  s i n c e  Rogers l a y s  em phasis  on t h e  f r e q u e n c y  o f  t h i s
2 4 .
d i s e a s e  i n  h i s  s e r i e s .  Only f i f t y  c a s e s  show s ig n s  o f  a c t i v e  o r  
c h r o n ic  amoebic i n f e c t i o n .  T h i s  must be a  f a i r l y  c l o s e  in d e x  o f  
t h e  a c t u a l  p a th o lo g y  o f  amoebic d y s e n t e r y ,  a s  i t  i s  u n l i k e l y  t h a t  
any l e s i o n s  o f  t h i s  n a t u r e  would n o t  be r e v e a l e d  by p a t h o l o g i c a l  
changes  i n  t h e  i n t e s t i n a l  t r a c t  o r  i n  t h e  l i v e r .
BACILLARY DYSENTERY.
P a r t i c u l a r  a t t e n t i o n  t o  t h i s  d i s e a s e  i s  a l s o  n e c e s s a r y  as  
Megaw r e g a r d s  i t  a s  a n  im p o r ta n t  f a c t o r  i n  t h e  e t i o l o g y  o f  t r o p i o a l  
c i r r h o s i s .  F o r ty - s e v e n  c a s e s  show s ig n s  o f  b a c i l l a r y  d y s e n t e r y ,  
b u t  tw e n ty -o n e  o f  t h e s e  a r e  a c u t e  t e r m i n a l  o a s e s .  B a c i l l a r y  
d y s e n te r y  a p p e a rs  from  c l i n i c a l  and p a t h o l o g i c a l  f i n d i n g s  t o  be 
more uncommon i n  S in g a p o re  t h a n  i n  I n d i a  o r  C h in a .
INTESTINAL WORMS.
A n k y lo s to m ia s i s  i s  t h e  m ost s e v e r e  o f  t h e s e  i n f e s t a t i o n s  in  
S in g a p o re  and  a p p e a r s  i n  one hund red  and tw e n ty - tw o  c a s e s .  
A s c a r i a s i s  i s  a l s o  f r e q u e n t l y  s e e n  and e i g h t y - s i x  show t h e  
p r e s e n c e  o f  t h i s  round  w orn . T r io h o c e p h a lu s  d i s p a r  i s  n o te d  in  
s e v e n t y - f o u r  c a s e s ,  b u t  a s  t h i s  p a r a s i t e  i s  v e r y  common h e r e  and 
i s  n o t  r e g a rd e d  as  b e in g  p a r t i c u l a r l y  h a rm fu l  i t  i s  p r o b a b l e  t h a t  
i t s  i n c i d e n c e  i s  u n d e r - e s t i m a t e d .  C lo n o r c h i s  s i n e n s i s  i s  s e e n  i n  
f o u r t e e n .  S c h i s t o s o m i a s i s  i s  n o t  v e ry  common, b u t  i t  d o e s  g iv e  
r i s e  t o  d e f i n i t e  c i r r h o s i s  and t w e n ty - f o u r  exam ples o f  t h i s  t y p e  
a r e  in o lu d e d  h e r e .  The p a r t i c u l a r  worm i s  t h e  S c h is to s m a  
Japon ioum , and a s  w i l l  b e  shown l a t e r ,  i t  i s  im p o r te d  t o  S in g a p o re  
from  one l o c a l i s e d  a r e a  i n  C h in a .
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SYPHILIS.
T h is  i s  v e ry  oommonly seen  i n  t h e  p o s t-m o r te m  room i n  Tan 
Took Seng H o s p i t a l .  T h i r t y  p e r  c e n t  o f  a l l  p o s t-m o r te m s  show 
e v id e n c e  o f  c h ro n ic  s y p h i l i s ,  and f o r t y  p e r  c e n t  o f  t h e  c i r r h o s i s  
o a s e s  h a v e  s ig n s  o f  i t .
TUBERCULOSIS.
T h is  i s  one  o f  t h e  m a jo r  p rob lem s s e e n  i n  p r a c t i c e  among t h e  
l a b o u r in g  c l a s s e s  o f  M alaya . P u lm onary , a b d o m in a l ,  g l a n d u l a r ,  and 
s u r g i c a l  c a s e s  a r e  a l l  common. I t  i s  w id e ly  r e c o g n i s e d  t h a t  
pulmonary t u b e r c u l o s i s  o f t e n  c o m p l ic a te s  o i r r h o s i s  o f  t h e  l i v e r  and 
i n  t h i s  s e r i e s  a c t i v e  lung  l e s i o n s  a r e  p r e s e n t  i n  n i n e t y - s i x  c a s e s .  
I n t e s t i n a l  and p e r i t o n e a l  i n f e c t i o n s  a r e  n o te d  i n  t w e n t y - f i v e .  
LEPROSY.
T h is  i s  s e e n  i n  t h r e e  o a s e s  o n ly  and i s  o b v io u s ly  o f  no 
p a t h o l o g i c a l  s i g n i f i c a n c e .
GALL-BLADDER.
The in c id e n c e  o f  g a l l - b l a d d e r  d i s e a s e  i s  n o t  g r e a t .  G a l l ­
s to n e s  a r e  s e e n  in  t w e n t y - f i v e  o a s e s ,  and s e p t i c  c h o l a n g i t i s  i n  
f o u r t e e n .  One m ig h t  e x p e o t  more d i s e a s e  o f  t h e  b i l i a r y  p a s s a g e s ,  
when t h e  i n c i d e n c e  o f  l i v e r  d i s e a s e  i s  h i g h  a s  i n  t h i s  s e r i e s .  
PANCREAS.
C h ro n ic  p a n c r e a t i t i s  som etim es aocom pan ies  c i r r h o s i s ,  and 
tw e n ty  o a s e s  show n a k e d -e y e  e v id e n c e  o f  i t .
KIDNEY.
P arenchym atous  r e n a l  ch an g es  seem t o  o c c u r  r a t h e r  m ore o f t e n  
i n  c i r r h o t i c  t h a n  i n  n o n - o i r r h o t i c  c a s e s .  One h u n d red  and t h r e e
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show s ig n s  o f  d e g e n e r a t i o n  o f  t h e  r e n a l  parenchym a. Hawes and 
T ardy  (1 3 )  have  r e p o r t e d  from  t h e  same c l i n i c  a  s e r i e s  o f  c a s e s  
o f  n e p h r o s i s  and t h e  n e p h r o t i c  syndrom e, and i t  seems p o s s i b l e  
t h a t  t h e r e  i s  some common f a c t o r  r e s p o n s i b l e  f o r  t h e  l i v e r  and 
k id n e y  ch an g es  i n  t h e s e  p e o p le .  C h ro n ic  i n t e r s i t i a l  n e p h r i t i s  
i s  a  f a i r l y  common c o n d i t i o n  i n  t h e  e l d e r l y  A s i a t i c  and  o c c u rs  
w i th  a r t e r i o - s c l e r o s i s ,  so i t  w i l l  b e  c o n s id e r e d  u n d e r  t h a t  h e a d in g .  
DISEASES OF THE BLOOD VESSELS.
A r t e r i o - s c l e r o s i s  and a th e ro m a  a r e  commonly s e e n  i n  a l l  t h e  
l a b o u r in g  c l a s s e s  o f  A s i a t i c s .  T here  i s  l i t t l e  d o u b t  t h a t  t h e  
a v e ra g e  c o o l i e  i s  l i a b l e  t o  d e g e n e r a t i v e  ch an g es  i n  h i s  b lo o d  
v e s s e l s  a t  a  p a r t i c u l a r l y  e a r l y  a g e .  I  oonduo t r e g u l a r  e x a m in a t io n s  
o f  M alays , C h in e se  and I n d ia n s  a s  t o  t h e i r  f i t n e s s  f o r  w ork  i n  
v a r i o u s  o c c u p a t io n s  such  a s  e s t a t e  c o o l i e s ,  s a i l o r s  and  g e n e r a l  
l a b o u r e r s .  I  h a v e  been  s t r u c k  by t h e  f r e q u e n c y  o f  t h e  t h i c k e n i n g  
o f  t h e  b lood  v e s s e l s  w hich  i s  seen  i n  t h e s e  p e o p le  a b o u t  t h e  age  
o f  f o r t y .  I n  t h i s  s e r i e s  m arked d i s e a s e  o f  t h e  b lo o d  v e s s e l s  i s  
s e e n  i n  one  hundred  and n i n e  c a s e s .
STOMACH DISEASES.
D e f i n i t e  p a t h o l o g i c a l  ch an g es  a r e  n o t  o b s e rv e d  f r e q u e n t l y .  
D i l a t a t i o n  o f  t h e  g a s t r i o  and o e s o p h a g e a l  v e i n s  i s  s e e n  commonly 
i n  o a s e s  showing p o r t a l  o b s t r u c t i o n .  The stom ach d o e s  n o t  a p p e a r  
t o  be a f f e c t e d  by d i s e a s e  v e r y  o f t e n  i n  t h e s e  p e o p le .  G a s t r i c  
u l c e r  i s  s e e n  i n  n i n e  c a s e s  and ca rc inom a i n  two o n ly .
IV. CAUSES OF DEATH.
I  have  en deavou red  t o  d e te rm in e  t h e  c a u s e s  o f  d e a t h  i n  t h o s e
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c a s e s  w here  c i r r h o s i s  i s  o b v io u s ly  w e l l  e s t a b l i s h e d  and n o t  
c o m p l ic a te d  by t h e  p r e s e n c e  o f  o t h e r  s e v e r e  o r g a n ic  d i s e a s e s ,  
w h ich  i n  th e m s e lv e s  would be s u f f i c i e n t  t o  overshadow  t h e  l i v e r  
changes  a s  p ro d u o in g  t h e  f a t a l  i s s u e .  The t a b l e  b e lo w  shows t h e  
more common c a u se s  o f  d e a t h  i n  two h u n d red  and f i f t y  c a s e s : -
A cu te  Pneumonia 43
A cu te  Pulmonary T u b e r c u lo s i s 35
B e r i - b e r i  ( t e r m i n a l ) 21
B a c i l l a r y  D y se n te ry 14
Amoebic D y se n te ry 5
S e p t ic a e m ia 15
S e p t i c  C h o l a n g i t i s 14
A cu te  M a la r ia 10
Haem orrhage 12
The re m a in d e r  o f  t h e  c a s e s  d i e  o f  t h e  e f f e c t s  o f  c i r r h o s i s  o r  g e n e r a l  
i l l - h e a l t h  r a t h e r  t h a n  o& any s u p e r -a d d e d  i n f e c t i o n .
DURATION OF THE DISEASE.
The s u r p r i s i n g l y  s h o r t  h i s t o r y  g iv e n  by m ost p a t i e n t s  i s  
s t r i k i n g .  The m a l ig n a n t  c a s e s  m ust be c o n s id e r e d  s e p a r a t e l y  from  
t h e  o t h e r  c i r r h o s i s  o a s e s ,  a s  t h e  fo rm e r  p r a c t i c a l l y  a l l  d a t e  t h e  
o n s e t  o f  symptoms t o  l e s s  t h a n  one month b e f o r e  a d m is s io n  t o  h o s p i t a l ,  
and none  o f  them  l i v e  more t h a n  two months a f t e r  t h a t .  I n  t h e  non -  
m a l ig n a n t  c a s e s  t h e  a v e ra g e  l e n g t h  o f  t h e  i l l n e s s  i s  a b o u t  f o u r  
m o n th s .  The s h o r t e s t  p e r i o d  i s  t h r e e  weeks and t h e  l o n g e s t  tw e n ty -  
s e t e n  m o n th s .  Hughes i n  I n d i a  g iv e s  f i g u r e  o f  one  t o  seven  m onths , 
and t h e  Bangkok s e r i e s  a v e r a g e s  t h r e e  m onths w i t h  e x tre m e s  o f  one  t o  
t w e n ty - f o u r  m o n th s .  A llow ances  m ust be made f o r  t h e  f a c t  t h a t  t h e s e
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p e o p le  p r o b a b ly  s u f f e r  g r a d u a l  f a i l u r e  i n  h e a l t h  f o r  some m onths 
a t  l e a s t  b e f o r e  s e e k in g  m e d ic a l  a d v i c e ,  o r  b e f o r e  some a c u t e  i l l n e s s  
o r  emergency c a u s e s  them  t o  b e  removed t o  h o s p i t a l .
CLINICAL LABORATORY FINDINGS.
Anaemia o f  m o d era te  s e v e r i t y  i s  u s u a l  and in  g e n e r a l  o f  t h e  
m io r o c y t io  t y p e .  The h a e m og lob in  i n  e s t a b l i s h e d  c a s e s  i s  commonly 
re d u c e d  t o  a b o u t  f i f t y  p e r  c e n t .  D u ring  t h e  l a s t  few  m onths I  have  
had u n d e r  r y  c a r e  a  p a t i e n t  showing c o n s i d e r a b l e  e n la rg e m e n t  o f  
b o th  l i v e r  and  s p l e e n ,  and w i th  a  d e f i n i t e  m a c r o c y t io  a n a e m ia .  H is  
R .B .C . on f i r s t  e x a m in a t io n  w ere  1 ,3 5 0 ,0 0 0  and h i s  h a e m o g lo b in  40 
p e r  c e n t .  H is  s t o o l s  showed t h e  p r e s e n c e  o f  a n k y lo s to m a  o v a ,  b u t  
o t h e r w i s e  no a b n o r m a l i ty  was fo u n d .  H is  d i e t  was p u r e l y  v e g e t a r i a n  
and was o f  v e r y  poo r  q u a l i t y .  T re a tm e n t  c o n s i s t e d  i n  b a la n o i n g  t h e  
d i e t  p a r t i c u l a r l y  w i th  t h e  a d d i t i o n  o f  v i t a m in  B, and  h e  was g iv e n  
i n j e c t i o n s  o f  cam polon . H is  b lo o d  showed a  r a p i d  im p ro v a n e n t ,  and 
a f t e r  t h r e e  weeks h e  was g iv e n  t r e a t m e n t  f o r  t h e  hookworm i n f e c t i o n .  
T h i s  responded  t o  two t r e a t m e n t s  w i th  ohenopodium . The l i v e r  and 
s p l e e n  showed a  g r a d u a l  r e d u c t i o n  i n  s i z e .  The fo rm e r  i s  now j u s t  
p a l p a b l e  w h e re as  when f i r s t  s e e n  t h e r e  was e n la rg e m e n t  t o  two 
f i n g e r s  be lo w  t h e  c o s t a l  m a rg in ,  w h i l e  t h e  s p le e n  w hich  was e n la r g e d  
t o  w i t h i n  two in c h e s  o f  t h e  u m b i l ic u s  i s  now p a l p a b l e  a b o u t  one 
in c h  be low  t h e  r i b s .  T hese  changes  h a v e  t a k e n  p l a c e  w i t h i n  t h r e e  
m o n th s .  O c c a s io n a l l y  o a s e s  showing d e f i n i t e  m a c r o c y t i c  anaem ia  
have  been  found in  t h i s  c l i n i c  b u t  t h e y  a r e  n o t  a t  a l l  common.
The b lood  p r o t e i n s  a r e  p r a c t i c a l l y  a lw ays  d im in is h e d  and t h i s
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a c c o u n t s  f o r  some o f  t h e  oedema. I t  h a s  a l s o  b e e n  o b s e rv e d  t h a t  
a s c i t e s  t e n d s  t o  a p p e a r  m ore q u ic k ly  i n  c i r r h o s i s  a f t e r  o c c u r r e n c e  
o f  ha e m o rrh a g e ,  and  i t  i s  l i k e l y  t h a t  a  r e d u c t i o n  o f  b lo o d  p r o t e i n s  
i s  a  f a c t o r  i n  p ro d u c in g  t h i s .  The c a lc iu m ,  c h l o r i d e s ,  and s u g a r  
o f  t h e  b lood  a l l  show a  m o d era te  r e d u c t i o n .  The Van den  Bergh 
r e a c t i o n  shows a  d i r e c t  o r  i n d i r e c t  p o s i t i v e .  The Wassermann 
r e a c t i o n  i s  p o s i t i v e  i n  f o r t y  p e r  c e n t  o f  b a s e s .
L iv e r  f u n c t i o n  t e s t s  o f t e n  g iv e  d i s a p p o i n t i n g  r e s u l t s .  The 
g a l a c t o s e  t o l e r a n c e  t e s t  som etim es i n d i c a t e s  a  d i s t u r b a n c e  o f  l i v e r  
f u n c t i o n ,  b u t  i n  many c a s e s  w i t h  e x t e n s i v e  d e s t r u c t i o n  o f  l i v e r  
t i s s u e  such a s  o c c u rs  i n  p r im a ry  c a rc in o m a ,  t h i s  t e s t  may g i v e  
n o rm a l  r e a d i n g s .  The Mayo C l i n i c  w o rk e rs  (1 4 )  b e l i e v e  t h a t  t h e  
B ro m s u lp h th a le in  t e s t  i s  t h e  m ost h e l p f u l ,  and in  c a s e s  w here 
d e c o m p e n sa t io n  h a s  n o t  y e t  t a k e n  p l a c e ,  t h e y  h a v e  fo u n d  i t  h e l p f u l  
i n  g i v in g  a n  i n d i c a t i o n  o f  d i s t u r b e d  l i v e r  f u n c t i o n .
G a s t r i c  a n a l y s i s  commonly shows a r e d u c t i o n  o f  h y d r o c h l o r i c  
a c id  and from  t h e  r e p o r t s  o f  v a r i o u s  w o r k e r s ,  a b o u t  t h i r t y  p e r  c e n t  
o f  c a s e s  o f  e s t a b l i s h e d  c i r r h o s i s  o a s e s  show c o m p le te  a c h l o r h y d r i a .  
The r e n a l  e f f i c i e n c y  i s  low ered  i n  a b o u t  tw e n ty  p e r  c e n t  o f  c a s e s .  
T h e re  may be a n  a s s o c i a t e d  r e n a l  l e s i o n  i n  some o f  t h e s e  c a s e s  as  
n e p h r o s i s  h a s  been found common i n  t h e  same c l i n i c  ( 1 3 ) .  I t  i s  
p o s s i b l e  t h a t  t h e  k id n e y  c o n d i t i o n  i s  d e g e n e r a t i v e  and du e  t o  t h e  
same o a u s e  a f f e c t i n g  b o th  k id n e y  and l i v e r .  The a s c i t i c  f l u i d  h a s  
a  s p e c i f i o  g r a v i t y  o f  1004 t o  1012 and a  p r o t e i n  o o n t e n t  o f  n o t  more 
1 .5  p e r  c e n t ,  and  u s u a l l y  u n d e r  1 p e r  c e n t .
IV. DISCUSSION OF P0SSI3L2 CAUSES OF CIRRHOSIS 
B e fo re  a t t e m p t in g  any d i s c u s s i o n  o f  t h e  p o s s i b l e  c a u s e s  i t  
i s  n e c e s s a r y  t o  c o n s id e r  what c o n d i t i o n s  may c a u s e  damage t o  t h e  
l i v e r .  The f o l lo w in g  c l a s s i f i c a t i o n  i s  m o d i f ie d  f ro m  W il lo o x  (15 )  
and Row ntree  ( 1 6 ) ,  who have  d e s c r i b e d  t h e  p o s s i b l e  c a u s e s  o f  
l i v e r  damage i n  t o x i c  j a u n d i c e  and  c i r r h o s i s  r e s p e c t i v e l y .
1 .  Chem ioal Po i s o n s .
A lc o h o l ,  a r s e n i c ,  c o p p e r ,  l e a d ,  opium, q u i n i n e  d e r i v a t i v e s  e t c .
2 .  B a c t e r i a l  Po i s o n s .
C o l i - t y p h o id  g ro u p ,  t h e  pyogen io  c o c c i ,  t h e  t u b e r c l e  b a c i l l u s
e t c .
3 .  P r o t o z o a l  a nd Par a s i t i c .
M a la r i a ,  a m o e b ia s i s ,  s p i r o o h a e t a l  i n f e c t i o n s ,  k a l a - a z a r ,  
worms and f l u k e s .
4 .  Poisons, d e r i v e d  from  D ie te t i c ,  M e ta b o l ic  a n d D e f i c i e ncy  D is o r d e r s .
1 .  P o i s o n s  f ro m  f o o d - s t u f f s  —  s p i c e s ,  m ushroom s, f u n g i ,  
v e g e t a b l e s  e t c .
2 .  M e ta b o l ic  and d e f i c i e n c y  d i s e a s e s  —  n u t r i t i o n a l  oedema, 
b e r i - b e r i ,  p e l l a g r a ,  s c u r v y ,  a c i d o s i s ,  u r a e m ia ,  
h y p e r th y r o id i s m  e t c .
T h is  c l a s s i f i c a t i o n  i s  o b v io u s ly  in c o m p le te  a s  a l i s t  o f  
a l l  p o s s i b l e  o au sea  o f  l i v e r  damage, b u t  i t '  w i l l  s e r v e  a s  a b a s i s  
f o r  c o n s i d e r i n g  t h e  more im p o r ta n t  f a c t o r s  a t  g r e a t e r  l e n g t h .
I n  t h e  l i t e r a t u r e  many o a u s e s  have  b e e n  s u g g e s te d  f o r  
c i r r h o s i s ,  b u t  p r a c t i c a l l y  a l l  have  b e e n  found w a n t in g  e x o e p t  in  
e x p la i n in g  a few  c a s e s .  The d i s e a s e  o c c u rs  among many d i f f e r e n t
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r a c e s  o f  p e o p le  and a t  v a r y i n g  a g e s .  The o n ly  common f a c t o r  in  
m o s t  o f  t h e  c a s e s  r e p o r t e d  f rom  t h e  t r o p i c s  i s  t h a t  t h e  d i s e a s e  
i s  one  o f  t h e  p o o re r  c l a s s e s .  Can we f i n d  som eth ing  common t o  
t h e s e  v a r i o u s  s e c t s  t h a t  may r e n d e r  t h e n  more l i a b l e  t o  c i r r h o s i s  
o f  t h e  l i v e r ?
I .  CHEMICAL POISONS.
ALCOHOL. I t  i s  r e a s o n a b le  t o  commence t h i s  d i s c u s s i o n  w i t h  
t h e  s u b j e c t  o f  a l c o h o l ,  s i n c e  t h i s  i s  r e o o g n i s e d  a s  a  common 
s o u r c e  o f  p o i s o n in g  i n  c a s e s  o f  c i r r h o s i s  i n  n o n - t r o p i c a l  c o u n t r i e s .  
The a lc o h o l  consum ption  o f  t h e  l a b o u r i n g  c l a s s e s  i s  f o r  t h e  m ost 
p a r t  low. The S o u th e rn  C h in e se  p ro b a b ly  d r i n k  l e s s  t h a n  t h e  
N o r th e r n .  Even among t h e  b e t t e r  c l a s s e s ,  d r i n k i n g  o f  a l c o h o l  i s  
f r e q u e n t l y  c o n f in e d  t o  f e s t i v e  o c c a s i o n s .  The o o o l i e  c l a s s  c a n n o t  
a f f o r d  much in  t h e  way o f  im p o r te d  s p i r i t s  a l t h o u g h  b ran d y  i s  
q u i t e  a  p o p u la r  d r i n k  w i t h  some o f  t h e  C h in e s e .  The common 
a l o o h o l i c  b e v e ra g e s  consumed by t h e  C h in ese  a r e  a s  f o l l o w s
1. R ioe w in e  i s  brew ed b y  t h e  p e o p le  t h e m s e lv e s  by m ix ing  r i c e  
and y e a s t .  A f t e r  f e r m e n t a t i o n  has  t a k e n  p l a c e  t h e  j u i c e  i s  
e x t r a c t e d  and u se d  a s  b e v e r a g e .  I t  h a s  a  low a l c o h o l i c  c o n t e n t .
2 .  D i s t i l l e d  o r  n a t i v e  w h i t e  w ine  i s  p r e p a r e d  f ro m  f e rm e n te d  
m o la s s e s  and  h a s  a  c o n s i d e r a b l e  a l c o h o l i c  c o n t e n t .  T h is  s p i r i t  
i s  u sed  m a in ly  i n  t h e  P r o v in c e  o f  C an ton  w here i t  i s  known as  
"sam s u i " .
3 .  Shou S h in  Wine o r  C h in e s e  b e e r  i s  brew ed from  w h ea t  o r  b a r l e y  
and i s  a  weak b e v e ra g e .  I t  o r i g i n a t e d  i n  t h e  C hek iang  P r o v in c e  
b u t  i s  w id e ly  u se d  by a l l  c l a s s e s  i n  C h in a .
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4 .  Kau L iang  i s  a  c e r e a l  s i m i l a r  t o  m aize  grown m a in ly  i n  N o r th  
C h ina  and f rom  i t  a  l i q u o r  w i t h  h ig h  s p i r i t  c o n te n t  i s  d i s t i l l e d .  
V a r io u s  m e d ic a te d  w ines  a r e  p r e p a r e d  f ro m  i t  by t h e  a d d i t i o n  o f  
n a t i v e  h e r b s .  I t  i s  m ore e x p e n s iv e  t h a n  t h e  o t h e r  t y p e s  
p r e v i o u s l y  m e n t io n e d ,  b u t  t h e  m e d ic a te d  t y p e  i s  consumed 
f r e q u e n t l y  a s  a  g e n e r a l  t o n i o .
The S iam ese  p ro d u ce  two t y p e s  o f  n a t i v e  w in e .  One s p i r i t  
i s  made by b rew in g  r i c e  w i t h  y e a s t  and  cane  s u g a r  an d  t h e  o t h e r  
i s  p r e p a r e d  from  palm  j u i c e  and v a r i o u s  v e g e t a b l e  b i t t e r s .  The 
T am il d r in k s  a  s p i r i t  c a l l e d  "Toddy" w h ich  i s  a l s o  p r e p a r e d  from  
palm  j u i c e .
As t h e  con su m p tio n  o f  w ines  i n  t h e  p e o p le  u n d e r  r e v ie w  i s  
n o t  v e ry  h i g h ,  i t  i s  u n l i k e l y  t h a t  t h i s  c a n  b e  o f  g r e a t  im p o r ta n c e  
i n  p ro d u c in g  l i v e r  damage, e s p e c i a l l y  whan we remember t h a t  
o i r r h o s i s  o o c u rs  f r e q u e n t l y  i n  some s e c t s  whose r e l i g i o n  f o r b i d s  
them  t a k i n g  an y  a l c o h o l .  I n  t h i s  s e r i e s  o f  c a s e s  i t  h a s  been  
n o te d  t h a t  t h e  i n c i d e n c e  o f  c i r r h o s i s  i s  h i g h e r  am ongst t h e  
C an to n ese  t h a n  an y  o t h e r  g ro u p .  They a r e  r a t h e r  more fond  o f  
w in e s  t h a n  t h e  o t h e r  C h in e se  and p o s s i b l y  t h i s  may b e  a  r e a s o n  f o r  
t h e  i n c r e a s e d  f re q u e n o y  o f  t h e  d i s e a s e  i n  them .
OPIUM.
Opium i s  u se d  by  t h e  C h in ese  t o  a  c o n s i d e r a b l e  e x t e n t ,  b u t  
i n  M alaya Government c o n t r o l s  t h e  s a l e  v e r y  s t r i c t l y  and o n ly  
i s s u e s  i t  on l i c e n c e .  The o t h e r  n a t i o n a l i t i e s  do n o t  u s e  opium 
t o  any  e x t e n t  so  t h a t  i t  c a n n o t  b e  lo o k ed  upon a s  a  s o u r c e  o f  
l i v e r  damage i n  more t h a n  a  s m a l l  p r o p o r t i o n  o f  t h e  t o t a l  c a s e s .
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A g a in  no i n c r e a s e  has b e e n  n o t e d  i n  t h e  i n c i d e n c e  o f  c i r r h o s i s  
amongst opium a d d i c t s  com pared w i t h  t h e  o t h e r s .
A p a r t  from  a l o o h o l  and opium i t  i s  d i f f i c u l t  t o  t r a c e  
any c h e m ic a l  compounds u se d  t o  any e x t e n t  o r  w i t h  w hich  t h e s e  
p e o p le  m ig h t  come i n  c o n t a c t .  M a llo ry  (1 7 )  h a s  d e s c r i b e d  an 
i n c r e a s e d  c o n te n t  o f  co p p e r  i n  c i r r h o t i c  l i v e r s ,  b u t  t h i s  has  
n o t  been t h e  e x p e r i e n c e  o f  t h e  D utch P a t h o l o g i s t s  i n  J a v a ,  who 
i n v e s t i g a t e d  a  c o n s i d e r a b l e  number o f  c a s e s .  The o t h e r  c h e m ic a l  
p o i s o n s  m ust be d i s m is s e d  w i t h o u t  f u r t h e r  c o n s i d e r a t i o n ,  s i n c e  
t h e y  c a n n o t  p o s s i b l y  e n t e r  i n t o  t h e  e t i o l o g y  in  more t h a n  an 
o c c a s i o n a l  c a s e .
I I . BACTERIAL POI SONS.
( a )  C o l i -T y p h o id  G roup.
C o l i fo rm  i n f e c t i o n s  a r e  v e r y  o f t e n  met w i t h  i n  S in g a p o re  
and I  b e l i e v e  a r e  d e f i n i t e l y  more common t h a n  i n  G re a t  B r i t a i n .  
U r in a r y  t r a c t  i n f e c t i o n s  a r e  m ost f r e q u e n t  and  a l l  c l a s s e s  o f  
t h e  community a r e  s u b j e c t  t o  th em . M a llo ry  (1 7 )  d e s c r i b e s  a  t y p e  
o f  c o lo n  b a c i l l u s  c i r r h o s i s  w h ich  g e n e r a l l y  c o m p l ic a t e s  
o b s t r u c t i v e  b i l i a r y  c i r r h o s i s .  The b a o i l l i  s p re a d  t o  t h e  l i v e r  
by way o f  t h e  b i l e - d u c t s  p ro d u c in g  a n  in f la m m a to ry  r e a c t i o n  w i th  
n e o r o s i s  o f  t h e  l i v e r  c e l l s .  T h i s  c o n d i t i o n  h a s  n o t  b e e n  r e c o g n i s e d  
amongst t h e  S in g a p o re  c a s e s ,  a l t h o u g h  b a c i l l u s  c o l i  h a s  b e e n  found 
i n  a  few  i n s t a n c e s  o f  i n f e c t i v e  c h o l a n g i t i s .
Typhoid  and p a r a ty p h o id  i n f e c t i o n s  a r e  commoner i n  Sou th  
China  and I n d i a  t h a n  i n  M alaya , w here t h e s e  d i s e a s e s  o c c u r  o n ly  
s p o r a d i c a l l y .  The i n c i d e n c e  o f  d e f i n i t e  p a t h o l o g i c a l  l e s i o n s
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i n d i c a t i n g  p r e v io u s  t y p h o id  f e v e r  i s  v e r y  s m a l l ,  b u t  t h e r e  i s  
no i n d i c a t i o n  o f  any  g r e a t e r  f r e q u e n c y  i n  t h e  c i r r h o t i c  c a s e s  
compared w i th  t h e  o t h e r s .
( b ) 3 a c i l l a r y  D y se n te ry  an d  I n f e c t i o n s  w i t h  A l l i e d  O rg a n ism s . 
In  I n d i a  b a c i l l a r y  d y s e n te r y  has b e e n  lo o k ed  on by Megaw a s  
a  f r e q u e n t  c a u s e  o f  c h ro n ic  p e r i t o n i t i s .  He s u g g e s t s  t h a t  many 
su c h  c a s e s  a r e  d ia g n o s e d  a s  c i r r h o s i s  w ro n g ly .  He f in d s '  t h a t  a 
l a r g e  number o f  h i s  c a s e s  g iv e  a h i s t o r y  o f  r e c e n t  d i a r r h o e a  o r  
d y s e n t e r y ,  and t h a t  many p a t i e n t s  show a  h i g h e r  t i t r e  o f  
a g g l u t i n a t i o n  a g a i n s t  t h e  F le x n e r  b a c i l l u s  t h a n  t h e  c o n t r o l s  d o .
b i a r r h o e a  i s  however f r e q u e n t l y  s e e n  in  c i r r h o s i s  i n  a l l  
c o u n t r i e s ,  and a  h i s t o r y  o f  lo o s e n e s s  o f  t h e  bow els  i s  n o t  o f  much 
v a lu e  as  a n  i n d i c a t i o n  o f  p r e v io u s  d y s e n t e r y .  The Mayo c l i n i c  
c a s e s  g iv e  a h i s t o r y  o f  d i a r r h o e a  i n  t h i r t y  p e r  c e n t ,  b u t  n o t  one 
shows any e v id e n c e  o f  d y s e n te r y  c l i n i c a l l y  o r  i n  t h e  p a s t  h i s t o r y .
Rao (1 2 )  f i n d s  t h a t  many o f  h i s  p a t i e n t s  g i v e  p o s i t i v e  
a g g l u t i n a t i o n  t e s t s  f o r  v a r i o u s  t y p e s  o f  b a c i l l u s  d y s e n t e r i a e ,  
b u t  h e  does  n o t  c o n s i d e r  t h a t  t h i s  i s  s u f f i c i e n t  t o  j u s t i f y  a 
d i a g n o s i s  o f  a c t i v e  d y s e n t e r y ,  and  he p o i n t s  o u t  t h a t  many 
a u t h o r i t i e s  i n  I n d i a  d i s a g r e e  t h a t  Megaw i n  r e g a r d in g  t h e s e  c a s e s  
a s  endemic a s c i t e s  i n s t e a d  o f  c i r r h o s i s .  I t  seems t o  me t h a t  t h e  
a g g l u t i n a t i o n  r e a c t i o n s  c a n n o t  be r e g a r d e d  a s  s u f f i c i e n t  e v id e n c e  
o f  t h e  p r e s e n c e  o f  a n  a c t i v e  to x a e m ia .  A p o s i t i v e  r e a c t i o n  may 
m e re ly  i n d i c a t e  a  c a r r i e r .  I n  c i r r h o s i s  t h e r e  i s  f r e q u e n t l y  
d i s t u r b a n c e  o f  bow el f u n c t i o n  w hich  w i l l  be  fo l lo w e d  by changes  
i n  t h e  f l o r a ,  and so w i l l  p ro d u ce  a l t e r e d  a g g l u t i n a t i o n  r e a c t i o n s .
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I n  S in g a p o re  we do n o t  see  much d y s e n te r y  i n  any c l a s s  o f  
p a t i e n t  and t h e  a u to p s y  r e s u l t s  show t h a t  a n  a c u t e  b a c i l l a r y  
d y s e n te r y  i s  o f t e n  a  t e r m i n a l  a f f a i r  i n  many c h r o n ic  d i s e a s e s ,  
and  h e n c e  i s  p ro b a b ly  m ore  o f t e n  t h e  r e s u l t  o f  c i r r h o s i s  r a t h e r  
t h a n  a n  a c t i v e  f a c t o r  i n  t h e  p r o d u c t i o n  o f  l i v e r  d i s e a s e .  I t  
seems t h a t  a  to x a e m ia  o f  s u f f i c i e n t  d u r a t i o n  t o  in d u c e  f i b r o t i c  
changes  i n  t h e  l i v e r ,  s h o u ld  m a n i f e s t  i t s e l f  by some d e f i n i t e  
changes  i n  t h e  bowel i n  a d d i t i o n  t o  a l t e r a t i o n  i n  t h e  i n t e s t i n a l  
f l o r a .  A g a in s t  Megaw's a rgum en ts  i t  may be n o te d  t h a t  d y s e n te r y  
i s  commoner i n  N o r th  China  t h a n  i n  S ou th  C hina  o r  J a p a n ,  b u t  
c i r r h o s i s  i s  v e r y  much l e s s  f r e q u e n t  i n  t h e  fo rm e r  a r e a  t h a n  in  
e i t h e r  o f  t h e  l a t t e r  tw o .  In  J a v a  t h e  D utch P a t h o l o g i s t s  s t a t e  
t h a t  bow el d i s e a s e  and i n t e s t i n a l  to x ae m ia  c a n n o t  b e  r e g a r d e d  
w i t h  an y  c e r t a i n t y  a s  p r o b a b le  c a u se s  o f  c i r r h o s i s .  Reviewing 
t h e  e v id e n c e ,  we c a n n o t  a g r e e  w i t h  Megaw's c o n c lu s i o n s  t h a t  
b a c i l l a r y  d y s e n te r y  i s  r e s p o n s i b l e  f o r  many c a s e s .
( c )  T u b e r c u l o s i s .
T u b e r c u l o s i s  i s  common amongst t h e  c l a s s  o f  p a t i e n t  u n d e r  
d i s c u s s i o n ,  b u t  a c t i v e  t u b e r c u l o u s  l e s i o n s  o f  t h e  l i v e r  a r e  n o t  
common. G e n e r a l i s e d  m i l i a r y  t u b e r c u l o s i s  may in v o lv e  t h e  l i v e r  
and p ro d u c e  numerous s m a l l  t u b e r c l e s .  O th e r  c a s e s  show e v id e n c e  
o f  d e g e n e r a t i o n  o r  a n y lo id  ch an g es  i n  t h e  h e p a t i c  t i s s u e s ,  b u t  
m ost o f  t h e s e  ohanges  a r e  t h e  r e s u l t  o f  c h r o n ic  m ixed i n f e c t i o n s  
l a s t i n g  ove r  a  c o n s i d e r a b l e  p e r i o d  o f  t i m e .  Pu lm onary  d i s e a s e  i s  
t h e  commonest fo rm  o f  t u b e r c u l o s i s  s e e n  i n  S in g a p o re  and  many o f  
t h e  co-o lie  c l a s s e s  s u f f e r  f rom  c h r o n ic  lu n g  d i s e a s e .  I n t e s t i n a l
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t u b e r c u l o s i s  i s  a l s o  n o t  uncommon. S in c e  t u b e r c l e  commonly 
r e a c h e s  t h e  l i v e r  by  way o f  t h e  b lo o d  s t r e a m ,  o t h e r  t i s s e s  a re  
exposed  to  t h e  o rgan ism  and  so g e n e r a l i s e d  i n f e c t i o n  i s  more 
l i k e l y  t h a n  l o c a l  d i s e a s e  o f  t h e  l i v e r .  P ro lo n g e d  m a l n u t r i t i o n  
a s s o c i a t e d  w i th  c h ro n ic  t u b e r c u l o s i s  i s  a  l i k e l y  c a u se  o f  damage 
t o  t h e  l i v e r  c e l l  a p a r t  f rom  t h e  e f f e c t s  o f  t u b e r c u l o u s  t o x i n s .
These c a s e s  show a h i g h  in c id e n c e  o f  t u b e r c u l o s i s  i n  i t s  v a r i o u s  
fo rm s ,  and t h e  c i r r h o t i c  c a s e s  show ab o u t  e i g h t  p e r  c e n t  more 
t u b e r c u l o s i s  t h a n  t h e  o t h e r s .  T h is  f  i g u r e  i s  n o t  u n d u ly  h igh , 
how ever , when one t a k e s  i n t o  c o n s i d e r a t i o n  t h e  f a c t  t h a t  
t u b e r c u l o s i s  f r e q u e n t l y  f o l lo w s  c i r r h o s i s .  One c a n  o n ly  s a y  t h a t  
t u b e r c u l o s i s  by p ro d u c in g  a  s t a t e  o f  c h r o n ic  i l l - h e a l t h  m ust p r e ­
d i s p o s e  t o  damage t o  t h e  l i v e r  t i s s u e ,  b u t  i t  c a n n o t  b e  r e g a r d e d  
as  a  f a c t o r  o f  g r e a t  im p o r ta n c e  i n  t h e  p r o d u c t i o n  o f  c i r r h o s i s .
( d )  O th e r  B a c t e r i a l  I n f e c t i o n s .
No o t h e r  i n f e c t i o n s  o c c u r  w i t h  any  f r e q u e n c y  i n  t h e s e  p e o p le .  
M uir (1 8 )  h a s  r e f e r r e d  t o  t h e  p o s s i b i l i t y  o f  c i r r h o s i s  b e in g  p o s t -  
i n f e c t i v e  i n  o r i g i n  and s u g g e s t s  s c a r l e t  f e v e r  a s  a  p o s s i b l e  
p r e c u r s o r .  I n  S in g a p o re  a l l  s t r e p t o c o c c a l  i n f e c t i o n s  a r e  uncommon. 
S c a r l e t  f e v e r  i s  a lm o s t  unknown, p u e r p e r a l  f e v e r  uncommon, and 
e r y s i p e l a s  t e n d s  t o  b e  a  l o c a l i s e d  i n i i d  i n f e c t i o n  i n s t e a d  o f  a 
s e v e r e  s p re a d in g  d i s e a s e .  S t r e p t o c o c c i  a r e  found  l e s s  commonly i n  
t h r o a t  and r e s p i r a t o r y  s e c r e t i o n s  i n  t h e  t r o p i c s  t h a n  i n  t e m p e r a t e  
z o n e s ,  and t h i s  s u g g e s t s  t h a t t r o p i c a l  c l i m a t i c  c o n d i t i o n s  i n h i b i t  
t h e  g row th  o f  t h e s e  o r g a n is m s .  In  t h i s  c o n n e c t io n  i t  i s  i n t e r e s t i n g  
t o  t r a c e  t h e  d i s t r i b u t i o n  o f  s c a r l e t  f e v e r  i n  t h e  F a r  E a s t .  I n
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S in g a p o re  and  Sou th  C h ina  t h e  d i s e a s e  i s  unknown, a s  we go 
n o r t h  to w a rd s  Shanghai t h e r e  i s  a  g r a d u a l  i n c r e a s e  i n  t h e  
i n c i d e n c e ,  and when we r e a c h  N o r th  C hina  and J a p a n  we f i n d  t h e  
d i s e a s e  o c c u rs  i n  r e g u l a r  e p idem ics  o f  c o n s i d e r a b l e  s e v e r i t y .
We have  th e n  no e v id e n c e  t h a t  s c a r l e t  f e v e r  o r  s t r e p t o c o c c a l  
i n f e c t i o n s  a r e  a s s o c i a t e d  w i t h  t h e  p r o d u c t i o n  o f  c i r r h o s i s  h e r e .
No o t h e r  b a c t e r i a l  i n f e c t i o n s  o c c u r  w i t h  any  f r e q u e n c y  in  
t h e s e  c a s e s  and t h i s  i s  t h e  e x p e r i e n c e  o f  o t h e r s  i n  t h e  t r o p i c s .  
We c a n n o t  t h e n  i n c r i m i n a t e  b a c t e r i a l  i n f e c t i o n s  a s  b e in g  o f  g r e a t  
im p o r ta n c e  i n  t h e  p r o d u c t i o n  o f  c i r r h o s i s .
I I I .  PROTOZOAL & PARASITIC.
These  i n f e c t i o n s  a r e  common i n  S in g a p o re  and  s e v e r a l  o f  
them  have  b e e n  s u g g e s te d  a s  l i k e l y  c a u s e s  o f  c i r r h o s i s  so  t h a t  we 
m ust o o n s i d e r  them i n  d e t a i l .
( a )  M a l a r i a .
M a la r i a  h a s  f o r  long  b e e n  a  s o u r c e  o f  c o n t r o v e r s y .  From 
I n d i a ,  R ogers  and F a i r l e y  (1 9 )  a r e  oo n v in ced  t h a t  i t  n e v e r  
p roduces  c i r r h o s i s ,  w h i l e  Hughes (2 0 )  i s  e q u a l l y  dogm atic  t h a t  
i t  i s  a  v e r y  im p o r ta n t  e x c i t i n g  c a u s e ,  an d  Rao r e g a r d s  i t  a s  an 
im p o r ta n t  p r e d i s p o s in g  c a u s e .  R e p o r ts  f ro m  J a v a  and  Siam a l s o  
s u g g e s t  t h a t  i t  i s  a  f a c t o r  o f  some im p o r ta n c e .  H u r s t  (2 1 )  
c o n s id e r s  i t  l i k e l y  t h a t  o t h e r  f a c t o r s  such  a s  g a s t r o - i n t e s t i n a l  
to x a e m ia  may p ro d u ce  c i r r h o s i s  i n  t h e  l i v e r  damaged by  m a l a r i a .
I t  i s  d i f f i c u l t  t o  b e l i e v e  t h a t  r e p e a t e d  a t t a c k s  o f  m a l a r i a  
p ro d u c in g  damage t o  l i v e r  t i s s u e s  c a n n o t  be f o l l o w e d  by o i r r h o s i s .  
I n  c h r o n ic  m a l a r i a  t h e  l i v e r  c e l l s  show e v id e n c e  o f  c lo u d y
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s w e l l i n g  and  p ig m e n ta t io n  and t h e  p e r i p o r t a l  t i s s u e s  a r e  s w o l le n  
and i n f i l t r a t e d  w i t h  round  c e l l s .  A cco rd in g  t o  W eiss  (2 2 )  t h i s  
may d e v e lo p  i n t o  a  n o d u la r  h y p e r t r o p h y  o f  t h e  l i v e r  o r  i t  may 
p r o g r e s s  t o  a n  i n t e r s i t i t i a l  h e p a t i t i s ,  and f ro m  o v e rg ro w th  o f  t h e  
f i b r o u s  t i s s u e  c i r r h o s i s  d e v e lo p s .  Hughes a s s e r t s  t h a t  m a l a r i a  
i s  a f r e q u e n t  c a u se  o f  c i r r h o s i s  b e c a u s e  a l l  h i s  p a t i e n t s  have  
s u f f e r e d  from  m a l a r i a  p r e v i o u s l y ,  and m a l a r i a  i s  g e n e r a l l y  
.a d m i t te d  t o  c a u s e  damage t o  t h e  l i v e r  c e l l ,  and a t  p o s t-m o r te m  
e v id e n c e s  o f  m a l a r i a  a r e  o f t e n  found  i n  t h e  l i v e r  and s p l e e n .  He 
b e l i e v e s  t h a t  m a l a r i a l  c i r r h o s i s  i s  o f  somewhat s i m i l a r  n a t u r e  
t o  B a n t i ' s  d i s e a s e ,  i n  t h a t  t h e  i n i t i a l  d i s e a s e  o f  t h e  l i v e r  and 
s p l e e n  l e a d s  t o  an  i n c r e a s e d  p o r t a l  p r e s s u r e ,  and t h e  c o n s t a n t  
s u p p ly  o f  t o x i n s  t o  t h e  l i v e r  by way o f  t h e  s p l e n i c  v e i n  e v e n t u a l l y  
in d u c e s  f i b r o t i c  c h a n g e s .  .
Most o f  t h e  p a p e rs  p u b l i s h e d  show a h ig h  i n c i d e n c e  o f  
m a l a r i a  in  t h e  p r e v io u s  h i s t o r y  o f  t h e  p a t i e n t s .  The f o l lo w in g  
t a b l e  g i v e s  an  i n d i c a t i o n  o f  t h e  f r e q u e n c y  i n  v a r i o u s  c o u n t r i e s : -  
S ou th  I n d i a  (Rao). 47#  (8 )
Siam • ( V i la y a )  60#  ( 3 )
C hina  '  , ..... (Wang) 40#  (1 0 )
t ( .S .A . (Mayo C l i n i c )  12# (1 4 )
I n  S in g a p o re  many o f  t h e  l a b o u r i n g  c l a s s e s  h a v e  s u f f e r e d  
from  m a la r i a  b e c a u s e  t h e y  l i v e  in  a r e a s  w here m a l a r i a  h a s  been  
endem ic , and  t h e i r  o c c u p a t io n s  o f t e n  e n t a i l  w ork ing  i n  d i s t r i c t s  
w here  m a l a r i a  i s  coitmon and w here e p id e m ic s  a r e  o f t e n  p roduced  
by e x c a v a t io n  o f  new g ro u n d .  Twenty p e r  c e n t  o f  p o s t-m o r te m s  show
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s ig n s  o f  m a l a r i a ,  b u t  t h e  a c t u a l  number who h a v e  s u f f e r e d  from  
m a l a r i a  a t  one t im e  o r  a n o th e r  must b e  c o n s id e r a b l y  h i g h e r ,  
b e c a u s e  a c u te  a t t a c k s  and r e l a p s i n g  m a l a r i a  o f  m o d e ra te  s e v e r i t y  
may n o t  l e a v e  v e r y  o b v io u s  p a t h o l o g i c a l  l e s i o n s .  Summing up a l l  
t h e  e v id e n c e  i t  seems t h a t  m a l a r i a  i s  o f t e n  a s s o c i a t e d  w i th  
c i r r h o s i s  and t h i s  c a n n o t  b e  r e g a r d e d  a s  a m ere  c o i n c i d e n c e ,  b u t  
i t  i s  p ro b a b ly  an  a c t i v e  a g e n t  i n  p ro d u c in g  t h e  d i s e a s e  i n  some 
c a s e s .
( b )  A m o e b ia s i s .
Rogers s t a t e s  t h a t  a l l  t h e  e v id e n c e  p o i n t s  t o  c h r o n ic  
amoebic d y s e n te r y  a s  t h e  m ost l i k e l y  c a u se  o f  t h e  e x c e s s i v e  
amount o f  c i r r h o s i s  o f  t h e  l i v e r  o f  t h e  I n d ia n s  i n  C a l c u t t a .  He 
b a s e s  h i s  a rgum en t on t h e  f a c t  t h a t  t h e  c i r r h o s i s  p o s t-m o r te m s  
show a  v e r y  h ig h  i n c i d e n c e  o f  p a s t  d y s e n t e r y ,  f iv idences  o f  o ld  
d y s e n te r y  w ere  found  i n  t w e n t y - f i v e  p e r  c e n t  t o  t h i r t y  p e r  c e n t  
o f  t h e  c i r r h o s i s  c a s e s  w h i l e  i n  t h e  g e n e r a l  run  o f  c a s e s  i t  was 
l e s s  t h a n  h a l f  t h a t .  He b e l i e v e s  t h a t  f r e q u e n t  a t t a c k s  o f  
amoebic h e p a t i t i s  t e n d  t o  l e a d  t o  f i b r o s i s .  Menon and Amanamalai
( 7 )  a l s o  r e p o r t  a  r a t h e r  s i m i l a r  i n c i d e n c e  o f  amoebic l e s i o n s  
i n  t h e i r  c a s e s  f ro m  Sou th  I n d i a .  They p o i n t  o u t  how ever ,  t h a t  
t h e  f i b r o s i s  i n  t y p i c a l  amoebio l e s i o n s  o f  t h e  l i v e r  t e n d s  t o  be 
l o c a l i s e d  and n o t  g e n e r a l i s e d .  They s u g g e s t  a l s o  t h a t  t h e  bowel 
d y s e n te r y  may b e  a c o m p l ic a t io n  o f  c i r r h o s i s  a s  t h i s  i s  known t o  
lo w e r  t h e  r e s i s t a n c e  t o  i n f e c t i o n s .  I n  Siam o v e r  t h i r t y  p e r  c e n t  
o f  t h e  c a s e s  gave  a  h i s t o r y  o f  d y s e n te r y  p r e v i o u s l y ,  b u t  t h i s  
i n c l u d e s  b o th  t h e  amoebic and b a c i l l a r y  t y p e s  and  t h e  a u t h o r  h a s
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a t t e m p te d  t o  d i f f e r e n t i a t e  th em . Hughes f i n d s  o n ly  an  
o c c a s i o n a l  c a se  o f  a m o e b ia s i s  i n  h i s  s e r i e s  f ro m  t h e  P u n ja b .
In  S in g a p o re  amoebic l e s i o n s  w ere  found  in  o n ly  se v e n  p e r  c e n t  
o f  t h e  c i r r h o s i s  c a s e s  and among t h e  t o t a l  p o s t-m o r te m s  in  
6 .2  p e r  c e n t .  Compared w i t h  I n d i a  o r  C hina  t h e  i n c i d e n c e  o f  
amoebic d y s e n te r y  i s  low i n  t h i s  c o u n t r y .  A ga in  t h e  f r e q u e n c y  
o f  d y s e n te r y  i n  N o r th -C h in a  i s  c o n s id e r a b l y  g r e a t e r  t h a n  t h a t  
o f  S ou th  China and y e t  t h e  i n c id e n c e  o f  c i r r h o s i s  i s  e x a c t l y  
t h e  r e v e r s e .  W hile  i t  must be a d m i t t e d  t h a t  h e p a t i t i s  i s  
commonly induced  by an amoebic i n f e c t i o n ,  i t  seems t h a t  t h e  
e n d - r e s u l t  i s  more l i k e l y  t o  be a b s c e s s  f o r m a t io n  r a t h e r  th a n  
c i r r h o s i s .  From t h e  f i g u r e s  i n  t h i s  s e r i e s  i t  i s  u n l i k e l y  t h a t  
a m o e b ia s i s  c a n  b e  r e s p o n s i b l e  f o r  many c a s e s .
( c )  K a la -A z a r .
K a l a - a z a r  i s  v e r y  uncommon i n  S in g a p o re  and no c a s e  o f  
t h e  d i s e a s e  has b e e n  o b s e rv e d  i n  any o f  t h i s  s e r i e s .  One m igh t  
have  e x p e c te d  a n  o c c a s i o n a l  c a s e  among I n d ia n s  s i n c e  t h e y  fo rm  
a c o n s i d e r a b l e  p e r c e n ta g e  o f  t h e  o a s e s ,  and  k a l a - a z a r  i s  common 
i n  t h e i r  c o u n t r y .
( d )  S p i r o o h a e t a l  I n f e c t i o n s .
S y p h i l i s  i s  t h e  o n ly  s p i r o o h a e t a l  i n f e c t i o n  o c c u r r i n g  w i th  
any  f re q u e n o y  i n  t h e s e  o a s e s .  S p i r o o h a e t a l  j a u n d i c e ,  r e l a p s i n g  
f e v e r  and  yaws a r e  se ldom  s e e n  i n  t h i s  p a r t  o f  M alaya , and th e v  
a r e  n o t  v e r y  common in  S o u th  C h in a .
The f re q u e n o y  o f  t e r t i a r y  s y p h i l i s  i n  t h e  p a t i e n t s  o f  
t h i s  s e r i e s  i s  h i g h ,  and i s  i n  a c c o rd a n c e  w i th  t h e  r e p o r t s  from
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South  I n d i a ,  Siam and  J a v a .  S y p h i l i s  m ust be r e g a r d e d  a s  an  
im p o r ta n t  c a u se  o f  l i v e r  damage s in c e  we f i n d  e v id e n c e  o f  
p e r i h e p a t i t i s  and gummata f o rm a t io n  v e ry  f r e q u e n t l y .  G e n e r a l i s e d  
v i s c e r a l  s y p h i l i s  i s  n o t  uncommon i n  t h e s e  p o s t -m o r te m s .  In  t h e  
c i r r h o t i c  c a s e s  f o r t y  p e r  c e n t  show s ig n s  o f  c h r o n ic  s y p h i l i s ,  
w h i l e  in  t h e  t o t a l  p o s t-m o rte m s  t h e  i n c i d e n c e  i s  t h i r t y  p e r  c e n t .
T here  a r e  t h e r e f o r e  many c a s e s  w h ich  show no e v id e n c e  o f  
s y p h i l i s .  I n  J a v a  i t  has  been  n o te d  t h a t  t h e  i n c i d e n c e  o f  
s y o h i l i s  among t h e  C h in ese  i s  h i g h e r  t h a n  among t h e  J a v a n e s e ,  b u t  
b o th  a r e  a f f e c t e d  w i t h  c i r r h o s i s  t o  a  s i m i l a r  d e g r e e .  W hile  
s y p h i l i s  does  p ro d u ce  a  c e r t a i n  amount o f  c i r r h o s i s ,  and  i s  a 
p o t e n t  c a u s e  o f  l i v e r  damage, i t  does  n o t  e x p la i n  more t h a n  a 
l i m i t e d  number o f  t h e  p r e s e n t  s e r i e s .
( e )  I n t e s t i n a l  Worms.
I n t e s t i n a l  worms a r e  c o n s id e r e d  by some p e o p le  t o  be c a p a b le  
o f  in d u c in g  c i r r h o s i s .  The commonest worms m et w i t h  -in S in g a p o re  
a r e  Ankylostom a d u o d e n a le  and A s c a r i s  l u m b r i c o i d e s . I t  i s  
c o n c e iv a b le  t h a t  s e v e r e  anaem ia  s e e n  i n  hookworm d i s e a s e  lo w e rs  
t h e  r e s i s t a n c e  o f  t h e  l i v e r  c e l l s ,  so t h a t  th ey  d e g e n e r a t e  more 
q u ic k ly  and a r e  u n d u ly  s u s c e p t i b l e  t o  t h e  e f f e c t s  o f  o t h e r  p o i s o n s .  
A s c a r i a s i s  seems t o  p ro d u ce  c l i n i c a l  symptoms m a in ly  by  m e c h a n ic a l  
e f f e c t s .  A l th o u g h  t h e  a c t u a l  worms i n  t h e  bowel do p ro d u c e  some 
g e n e r a l  t o x i c  s i g n s ,  t h e y  do n o t  a p p e a r  t o  h a v e  any  s p e c i a l  
p o iso n o u s  a c t i o n  on t h e  l i v e r .  I t  i s  l i k e l y  how ever , t h a t  t h e  
p r e s e n c e  o f  worms i n  t h e  bow el w i l l  b e  r e s p o n s i b l e  f o r  t h e
4 2 .
p r o d u c t i o n  o f  v a r i o u s  t o x i c  s u b s ta n c e s  -which may -well c a u s e  
l i v e r  damage. The in c i d e n c e  o f  i n t e s t i n a l  worms i s  j u s t  a s  h ig h  
i n  t h e  w hole  s e r i e s  o f  p o s t - m o r te n s  a s  i n  t h e  c i r r h o t i c  c a s e s ,  
so  t h a t  one  c a n n o t  a t t a c h  g r e a t  im p o r ta n c e  t o  t h e  e f f e c t s  o f  
worms i n  t h e  p r o d u c t i o n  o f  c i r r h o s i s .
( f )  F l u k e s .
Amongst t h e  C h in e s e  p a r t i c u l a r l y ,  t h e  f r e q u e n c y  o f  l i v e r
f l u k e  i n f e c t i o n s  has  o f t e n  been  commented on and a t  t im e s
a c c e p te d  a p p a r e n t l y  a s  a  r e a s o n  f o r  t h e  f r e q u e n c y  o f  c i r r h o s i s
( 2 3 ) .  The o n ly  two f l u k e s  found  i n  t h e s e  c a s e s  a r e  t h e
C lo n o r c h i s  S i n e n s i s  and t h e  S c h is to so m a  Japon ioum . The fo rm e r
o c c u rs  i n  f o u r t e e n  c a s e s  and t h e  l a t t e r  i n  t w e n t y - f o u r .  An
i n c i d e n c e  o f  5 .5  p e r  c e n t  su c h  a s  t h i s  does  n o t  i n c r i m i n a t e  t h e s e
p a r a s i t e s  v e r y  s t r o n g l y .  The s c h i s t o s o m a s i s  c a s e s  form  an
i n t e r e s t i n g  group  i n  t h e i r  d i s t r i b u t i o n  among t h e  v a r i o u s  s e c t s : -
Hochews 18
H okkiens 4
C a n to n e se  1
C h in e se  1
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T w o - th i r d s  o f  t h e  p a t i e n t s  a r e  Hoohews and t h i s  e x p l a i n s  t h e  
h i g h  in c i d e n c e  o f  c i r r h o s i s  i n  t h e s e  p e o p le .c o m p a re d  w i t h  t h e  
g e n e r a l  a v e r a g e .  On d e d u c t i n g  t h e  s c h i s t o s o m a s i s  o a s e s  f rom  t h e  
t o t a l  number among Hochews, we re d u c e  t h e  p e r c e n ta g e  f ro m  1 1 .0 6  
t o  7 .5 6  w h ich  a p p ro x im a te s  c l o s e l y  t o  t h e i r  f i g u r e s  f o r  t o t a l  
p o s t-m o rte m s  o f  8 .0 3  p e r  c e n t .  The Hochews come f ro m  t h e
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P r o v in c e  o f  F u k ie n  w h ich  h a s  lo n g  b e e n  r e c o g n i s e d  a s  a  b a d ly  
i n f e c t e d  a r e a  f o r  s c h is to so m a  j a p o n ic u n .  The d i s e a s e  h a s  n e v e r  
b e e n  known t o  o c c u r  l o c a l l y  i n  M alaya, b u t  t h e s e  p e o p le  a r r i v e  
h e r e  a l r e a d y  i n f e c t e d .  The p a th o lo g y  o f  t h e  d i s e a s e  i s  i n t e r e s t ­
in g  i n  t h e  lo n g  i n t e r v a l  t h a t  o c c u rs  from  t h e  t im e  o f  i n f e c t i o n ,  
t i l l  t h e  o n s e t  o f  symptoms o f  a  c h ro n ic  n a t u r e .
C l o n o r c h i a s i s  i s  found  a lm o s t  e n t i r e l y  am ongst t h e  
C a n to n e se  and  t h e  Teochews ( 2 4 ) .  The i n f e c t i o n s  a r e  d e r iv e d  
from  e a t i n g  raw o r  p a r t i a l l y  cooked f i s h .  The c y s t s  a r e  d i g e s t e d  
by  t h e  g a s t r i o  j u i c e s  and l i b e r a t e  t h e i r  l a r v e  i n  t h e  duodenum 
from  w here t h e y  a sc e n d  t h e  b i l e  d u c t s .  They p ro d u ce  a  g e n e r a l  
t h i c k e n i n g  o f  t h e  w a l l s  o f  t h e  b i l e  d u c t s  and t h e  f i b r o s i s  e x te n d s  
i n t o  t h e  i n t e r l o b u l a r  and  i n t r a l o b u l a r  t i s s u e s .  As a  r e s u l t  
c i r r h o s i s  may e v e n t u a l l y  r e s u l t .  T h is  i n f e c t i o n  i s  d e r i v e d  
e n t i r e l y  f rom  f r e s h  w a te r  f i s h  and m ust b e  b r o u g h t  by t h e  
C an tonese  and t h e  Teochews fro m  C h in a .  F r e s h  w a t e r  f i s h  i n  M alaya 
have  n e v e r  b e e n  found  t o  h a r b o u r  t h e  i n f e c t i o n .
W h ile  t h e r e  i s  no d o u b t  t h a t  t h e s e  f l u k e s  h a v e  p roduced  
d e f i n i t e  c i r r h o s i s ,  t h e  f re q u e n o y  i n  t h i s  s e r i e s  o f  c a s e s  i s  so 
s m a l l  t h a t  t h e y  do n o t  a c c o u n t  f o r  more t h a n  a  few  c a s e s .
POISONS DKfllVBD FROM DIBTHTIC, METABOLIC, AND DEFICIENCY DISORDERS
A t t e n t i o n  h a s  o f t e n  b e e n  drawn t o  t h e  p o s s i b i l i t y  o f  t h e  
h i g h l y  s p ic e d  food  o f  t h e  A s i a t i o  b e in g  a  p o s s i b l e  f a c t o r  in  
p ro d u c in g  c i r r h o s i s .  T h is  a l l e g a t i o n  h a s  been  made a g a i n s t  t h e  
d i e t  o f  some o f  t h e  I n d ia n  s e c t s  i n  p a r t i c u l a r .  As t h e  m a j o r i t y  
o f  my c a s e s  a r e  C h in e se  I  have  endeavou red  t o  o b t a i n  a c c u r a t e
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d e t a i l s  o f  t h e  main d i e t s  o f  t h e  C h in e s e .  I t  i s  s u r p r i s i n g  
t h a t  t h e r e  i s  no p u b l i s h e d  l i t e r a t u r e  on t h i s  s u b j e c t .  In  
S in g a p o re  t h e r e  i s  a  C h in e se  P r o t e c t o r a t e  w hich  lo o k s  a f t e r  
t h e  a f f a i r s  o f  t h e  C h in e se  and p a r t i c u l a r l y  o f  t h e  p o o re r  
c l a s s e s ,  b u t  t h e y  c o u ld  n o t  p ro v id e  me w i t h  any  s u b j e c t  m a t t e r .
I  h a v e ,  how ever, o b t a in e d  c o n s id e r a b l e  a s s i s t a n c e  f ro m  
t h e  European and C h in ese  members o f  t h e  s t a f f  o f  t h e  P r o t e c t o r a t e ,  
and a l s o  f rom  s e v e r a l  E uropean  and C h in e se  f r i e n d s  i n  S in g a p o r e .
G e n e r a l ly  s p e a k in g  t h e  s t a p l e  d i e t  o f  t h e  C h in e s e  i s  r i c e .  
T h i s  i s  p r e p a r e d  i n  v a r i o u s  ways by t h e  d i f f e r e n t  p e o p l e : -
1 .  The r i c e  i s  b o i l e d  w i t h  an  ex o e ss  o f  w a t e r  f o r  some h o u rs  
and th e n  removed by means o f  a  bamboo u t e n s i l ,  and  t h e  f l u i d  i s  
k e p t  u n t i l  a f t e r  t h e  m eal and  consumed a s  a  b e v e r a g e .  T h is  
method i s  a d o p te d  by m ost o f  t h e  Teochews, H o k k ie n s ,  Hylams and 
K hehs.
2 .  R ic e  mixed w i t h  j u s t  s u f f i c i e n t  w a t e r  t o  c o v e r  i t  and cooked 
t i l l  t h e r e  i s  l i t t l e  w a t e r  l e P t .  T h is  i s  known a s  " h a rd  r i c e " .
The C an tonese  p r e f e r  t h i s  fo rm .
3 .  "C ongee". R ic e  i s  cooked w i th  a n  abundanoe o f  w a t e r ,  a b o u t  
one p a r t  t o  s e v e n ,  and a s  a r e s u l t  a  t h i n  g r u e l  i s  p r e p a r e d  w hich  
i s  consumed a s  t h e  c h i e f  p a r t  o f  t h e  m e a l .  T h is  m ethod i s  
a d o p te d  by  t h e  p o o r e r  c l a s s e s  o f  many seo t-s .
Sweet p o t a t o e s  a r e  even  c h e a p e r  t h a n  r i c e  and  a r e  o f t e n  
" T o i l e d  w i t h  t h e  c o n g e e ,  and a t  t im e s  may s u b s t i t u t e  r i c e  
c o m p le te ly  i n  t h e  d i e t  o f  a  v e r y  p o o r .  Wheat does  n o t  e n t e r
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i n t o  t h e  d i e t  o f  t h e  S o u th e rn  C h in ese  t o  any g r e a t  e x t e n t ,  b u t  
n o r t h  o f  Shanghai i t  r e p l a c e s  r i c e  a s  t h e  b a s i c  fo o d .
V e g e ta b le s  a r e  n e a r l y  a lw ays  b o i l e d ,  v e r y  few  a r e  e a t e n  
f r e s h .  The commoner v e g e t a b l e s  a r e  c a b b a g e ,  c e l e r y ,  t u r n i p ,  
s p in a c h ,  o n io n ,  bamboo s h o o t s ,  b e a n s ,  cucum ber.
F r u i t s .  The commonest a r e  l im e s ,  b a n a n a s ,  o r a n g e s ,  
d u r i a n s ,  p a p a y a s ,  m e lo n s ,  p lum s. The a v e ra g e  c o o l i e  d o e s  n o t  
consume v e r y  much f r e s h  f r u i t .
M ilk  i s  n o t  d ru n k  o r  u se d  i n  c o o k in g  t o  any  m arked d e g r e e ,  
e x c e p t  t h a t  i t  i s  f r e q u e n t l y  t a k e n  w i t h  c o f f e e .  T here  i s  
p r a c t i c a l l y  no f r e s h  m i lk  i n  M alaya and t h e  n a t i v e s  dep en d  on 
t i n n e d  m i l k .  The p o o r e r  c l a s s e s  p r e f e r  sw ee tened  c o ndensed  m i lk  
t o  any o t h e r  fo rm .
M eat.  The C h in e s e  a r e  fo n d  o f  m e a t ,  b u t  t h e  c o o l i e  c a n n o t  
a f f o r d  much, and  p r o b a b ly  does  n o t  e a t  a  r e a s o n a b le  amount more 
th a n  once  a  w eek. P o rk  i s  t h e  f a v o u r i t e  m e a t .  The b e t t e r  c l a s s e s  
e a t  b e e f  and m u t to n .  The Khehs a r e  v e r y  p a r t i a l  t o  dog and c a t  
m ea t .
S p i c e s .  The f a v o u r i t e  s p i c e  i s  p e p p e r  w hich  i s  u s e d  t o  a 
c o n s i d e r a b l e  e x t e n t  by a l l  c l a s s e s .  C h i l l i e s  p r e p a r e d  from  
ca p s ic u m , and v a r i o u s  o u r r y  powders c o n s i s t i n g  o f  g i n g e r ,  t u r m e r i c  
and  o t h e r  s t r o n g  s p i c e s  a r e  a l s o  u s e d ,  b u t  n o t  t o  t h e  same e x t e n t  
by t h e  C h in ese  a s  by t h e  I n d i a n  o r  M alay. O th e r  c o n d im e n ts  a r e  
p r e p a r e d  f ro m  beans  and  n u t s  f e rm e n te d  w i t h  m a l t , a f t e r  w hich  
v a r i o u s  f r u i t  j u i c e s  and j e l l i e s  d e r iv e d  from  l im e s  and plums a r e  
ad d ed .
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F i s h .  D r ie d  f i s h  i s  commonly e a te n  by t h e  c o o l i e  c l a s s e s  
and c e r t a i n l y  much more so t h a n  f r e s h  f i s h .  The C an to n ese  and 
Teochews a r e  fond  o f  raw f i s h ,  w hich  t h e  o t h e r  s e c t s  do n o t  e a t  
t o  any e x t e n t .  T h is  a c c o u n ts  f o r  t h e  i n f e c t i o n  w i t h  c l o n o r c h i s  
amongst t h e s e  two s e c t s  n o te d  p r e v i o u s l y .
Eggs do n o t  e n t e r  i n t o  t h e  d i e t  o f  m ore  t h a n  f o r t y  p e r  c e n t
o f  t h e  p e o p le .
W ith  t h e  c o o l i e  c l a s s  b o i l i n g  i s  t h e  c h i e f  method o f  c o o k in g .  
Where g r i l l i n g  o r  f r y i n g  i s  done a  c h e ap  v e g e t a b l e  o i l  i s  u s e d .
The d a i l y  r o u t i n e  i s  u s u a l l y  a m orn ing  m eal and a n  ev e n in g  
m eal o f  r i c e  and v e g e t a b l e s ,  and p e rh a p s  a  m idday  m eal o f  o o f f e e  
w i th  a  l i t t l e  r i c e .
The d i e t s  o f  S o u th e rn  I n d ia n s  and M alays a r e  r a t h e r  s i m i l a r .  
N io h o l l s  (2 5 )  h a s  i n v e s t i g a t e d  t h e  fo rm e r  r a t h e r  f u l l y .  R ic e  i s  
t h e  b a s i c  f o o d .  M eat, e g g s ,  m i lk  and b u t t e r  a r e  h a r d l y  e v e r  u s e d .
F i s h  i s  t h e  o n ly  a n im a l  p r o t e i n  u s e d .  S p ic e s  a r e  t a k e n  w i t h  e a c h
m eal t o  d i s p e l  t h e  a n o r e x i a  a r i s i n g  from  a  t a s t e l e s s  d i e t .  Tea  i s  
u se d  by t h e  m a j o r i t y ,  i t s  a b se n c e  i n d i c a t i n g  r e a l  p o v e r t y .
Comparing h i s  r e s u l t s  w i t h  t h o s e  o b t a i n e d  by Ochsb i n  J a v a  i n  1934,
N io h o l l s  s t a t e s  t h a t  t h e r e  i s  l i t t l e  d i f f e r e n c e  i n  t h e  am ounts o f  
f a t s ,  p r o t e i n s ,  and c a r b o h y d r a te s  consumed. He c o n c lu d e s  t h a t  t h e  
f a t  and p r o t e i n  a r e  s u f f i c i e n t  t o  s u p p o r t  l i f e ,  b u t  t h e y  a r e  n o t  
optimum f o r  t h e  p r o d u c t io n  o f  good grow th  in  c h i l d r e n  o r  good 
h e a l t h  i n  a d u l t s .
B u rg e ss  (26 )  and V ic k e r s  and S t r a h a n  ( 2 7 )  w ork ing  i n  Malaya
f i n d  a  r a t h e r  s i m i l a r  s t a t e  o f  a f f a i r s .  The s t a p l e  c e r e a l  i s
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p o l i s h e d  r i c e .  F i s h  i s  t h e  o n ly  c o m e s t ib l e  o f  a n im a l  o r i g i n  to  
f i g u r e  l a r g e l y  in  t h e  d i e t s ,  and i t  i s  a lm o s t  e n t i r e l y  d r i e d  
f i s h  t h a t  i s  e a t e n .  Eggs a r e  e a te n  by ab o u t  t h i r t y  p e r  c e n t ,  
f r u i t  by t w e n t y - f i v e  and m eat and milk: by t e n .  C o f fe e  i s  
consumed by a lm o s t  a l l  and u s u a l l y  a t  l e a s t  t w i c e  d a i l y .
Condim ents and s p i c e s  a r e  a l s o  u se d  by p r a c t i c a l l y  a l l .  They 
c o n c lu d e  t h a t  p r o t e i n s ,  f a t s  and v i t a m in  B a r e  v e r y  d e f i c i e n t .
The d i e t  o f  C h in e s e ,  I n d ia n s  and Malays i s  t h u s  d e f i c i e n t  
i n  q u a l i t y  and l a c k s  good p r o t e i n ,  f a t  and v i t a m i n s .  I t  p r o v id e s  
f o r  t h e  im m edia te  s o u rc e  o f  e n e rg y  by i t s  h ig h  c a r b o h y d r a te  
c o n t e n t ,  b u t  t h e  o th e r  e le m e n ts  a r e  so  d e f i c i e n t  t h a t  t h e y  b a r e l y  
m a in ta in  o r d i n a r y  w ea r  and  t e a r  o f  t h e  t i s s u e s ,  and  c e r t a i n l y  do 
n o t  p ro v id e  any r e s e r v e .  I n  a l l  A s i a t i c s  i n  Malaya a s  h a s  been 
n o te d  i n  I n d i a ,  t h e  d i e t  im proves w i th  t h e  s o c i a l  s c a l e  i n  i t s  
f a t  and p r o t e i n  c o n t e n t .
POISONS DERIVED FROM FOOD-STUFFS.
H igh ly  s p ic e d  fo o d s  u n d o u b te d ly  c a u s e  p o r t a l  c o n g e s t i o n .
Some a u th o r s  b e l i e v e  t h a t  t h e s e  oond im en ts  have  a d i r e c t  t o x i c  
a c t i o n  on t h e  l i v e r ,  and m u s ta rd  o i l  h a s  b e e n  i n c r i m i n a t e d  
p a r t i c u l a r l y  in  t h i s  r e s p e c t  ( 2 8 ) .  I t  i s  p r o b a b le ,  how ever , t h a t  
t h e  l i v e r  d i s e a s e  o r  oedema depends m ore on t h e  p r e s e n c e  o f  o t h e r  
d i s e a s e s  o r  d e f i c i e n c i e s  t h a n  on t h e  p o iso n o u s  e f f e c t  o f  t h e  o i l .  
Some sam ples  o f  o i l  do a p p e a r  t o  have  a  t o x i c  a c t i o n ,  as 
o c c a s i o n a l l y  s e v e r a l  p a t i e n t s  in  t h e  same h o u se h o ld  have  d e v e lo p e d  
s ig n s  o f  g a s t r o - i n t e s t i n a l  u p s e t  w i th  oedema and d e r m a t i t i s .
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I t s  r e l a t i o n  t o  c i r r h o s i s  does  n o t  a p p e a r  t o  b e  v e r y  g r e a t  a s  
i t s  u s e  i s  c o n f in e d  t o  I n d i a n s ,  who do n o t  show n o r e  c i r r h o s i s  
t h a n  t h e  C h in e s e .  The e f f e c t  o f  s p i c e s  i n  in d u c in g  p o r t a l  
c o n g e s t io n  seems t o  b e  o f  some im p o r ta n c e .  I t  i s  e x tre m e ly  
common t o  f i n d  h a e m o rrh o id s  i n  a l l  t h e  A s i a t i c s  whom we a r e  
c o n s id e r in g ,  and i t  i s  w ell-know n t o  them  t h a t  t h e  f i r s t  
e s s e n t i a l  i n  t r e a tm e n t  i s  t o  s to p  t a k i n g  c o n d im e n ts .  T here  
seems t o  be l i t t l e  d oub t  t h a t  t h e  d i l a t a t i o n  o f  t h e  h a e m o r rh o id a l  
v e i n s  i s  seco n d a ry  t o  p o r t a l  c o n g e s t i o n ,  b u t  we c a n n o t  go f u r t h e r  
t h a n  t h i s  and invoke  a s p e c i f i c  t o x i c  e f f e c t  on t h e  l i v e r  c e l l s .
Mushrooms and o t h e r  f u n g i  h a v e  b e e n  known t o  c a u s e  t o x i c  
j a u n d i c e ,  and p l a n t s  o f  t h e  s e n e c io  and l u p i n  g ro u p s  h a v e  b e e n  
a l l e g e d  a s  c a u s e s  o f  c i r r h o s i s  i n  a n im a ls  ( 2 9 ) .  The fo rm e r  g ro u p  
a r e  found  t o  such  a  s m a l l  e x t e n t  i n  t h e  d i e t  o f  t h e  A s i a t i c  t h a t  
t h e y  ca n n o t  e n t e r  i n t o  t h e  e t i o l o g y  i n  more t h a n  a  few  c a s e s .  I  
have  made e n q u i r i e s  f ro m  t h e  l o c a l  B o t a n i c a l  a u t h o r i t i e s ,  a s  t o  
t h e  p o s s i b i l i t y  o f  fo o d s  d e r i v e d  from  t h e  s e n e c io  and  l u p in  s e r i e s  
b e in g  used  h e r e ,  b u t  t h e y  have  b e e n  u n a b le  t o  t r a c e  a n y th in g  o f  
t h i s  n a t u r e  in  l o c a l  d i e t s .
I t  seems from  t h e s e  f i n d i n g s  t h a t  t o x i c  p r o d u c t s ,  o b t a i n e d  
d i r e c t l y  f ro m  f o o d s ,  c a n n o t  c a u s e  much l i v e r  damage i n  S in g a p o re .
POISONS RESULTING FROM METABOLIC AND D3FICIRNCY DISORDERS.
In  c o n s id e r in g  t h i s  s u b j e c t  many f a c t o r s  m ust b e  t a k e n  i n t o  
c o n s i d e r a t i o n .  To b e g in  w i th  we a r e  d e a l i n g  w i t h  a  c l a s s  o f  p e o p le  
w hose l i v e l i h o o d  i s  u n c e r t a i n ,  and a s  a  r e s u l t  t h e i r  n u t r i t i o n  i s  
i n  many c a s e s  p o o r .  At b e s t  t h e  food  i s  g e n e r a l l y  o f  i n f e r i o r
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q u a l i t y ,  and a t '  t im e s  s t a r v a t i o n  i s  a  v e r y  r e a l  and  e s t a b l i s h e d  
f a c t .  To m a in ta in  h e a l t h ,  t h e  a c t u a l  c a l o r i e  v a lu e  m ust v a ry  
w i th  t h e  n a tu r e  o f  work d o n e .  Many o f  t h e s e  p e o p le  h a v e  t o  do 
h a rd  m anual l a b o u r ,  and t h a t  a t  i r r e g u l a r  i n t e r v a l s  a c c o r d in g  
t o  w h e th e r  work i s  a v a i l a b l e  o r  n o t .  A f t e r  p e r i o d s  o f  unem ploy­
ment many a r e  p h y s i c a l l y  u n f i t  t o  p e r fo rm  h a rd  w ork , and t h e i r  
em ployers  a r e  n o t  s low  i n  g e t t i n g  r i d  o f  th em . A c o n s i d e r a b l e  
amount o f  l a b o u r  i n  Malaya i s  employed by A s i a t i o  c o n t r a c t o r s ,  
who engage and d i s m is s  c o o l i e s  a c c o r d in g  t o  r e q u i r e m e n ts  from  
t im e  t o  t i m e .  T hese  c o n t r a c t o r s  seldom  make p r o v i s i o n  f o r  
m e d ic a l  a t t e n t i o n ,  and s im ply  l e a v e  t h e  s i c k  t o  f e n d  f o r  them ­
s e l v e s .  Where l a b o u r  c o n d i t  ons a r e  b e t t e r ,  a s  i s  s e e n  w i th  
M u n ic ip a l  and Government s e r v i c e s ,  and w i t h  R ubber E s t a t e s  who 
have  b u i l t  up pe rm anen t  l a b o u r  f o r c e s ,  one  d o e s  n o t  s e e  t h e  same 
amount o f  i l l - h e a l t h .
Many c o o l i e s  a r r i v i n g  f rom  C hina  and  I n d i a  a r e  n o t  
p h y e i c a l l y  f i t  f o r  h a rd  work f o r  some m on ths  a f t e r  a r r i v a l .
Two y e a r s  ago I  had o o c a s io n  t o  examine s e v e r a l  h u n d red  new 
T a m i l . c o o l i e s ,  who had  j u s t  a r r i v e d  from  I n d i a  f o r  employment 
a t  Rengam Rubber E s t a t e ,  J o h o r e .  T h is  e s t a t e  h a s  a lw ays  looked  
a f t e r  i t s  l a b o u r  f q r c e  w e l l ,  and h a s  e s t a b l i s h e d  a  h e a l t h y ,  
s e t t l e d  and c o n te n t e d  community. About o n e - t h i r d  o f  t h e  new 
a r r i v a l s  w ere p o o r  specim ens  p h y s i c a l l y .  I t  was found  t h a t  t h e y  
w ere  u n a b le  t o  do m o re . th a n  h a l f  a d a y ' s  work a s  done by  t h e  
a v e ra g e  c o o l i e .  L i t t l e  o r g a n ic  d i s e a s e  was found  among them , 
t h e i r  u n f i t n e s s  b e in g  s im ply  a  q u e s t i o n  o f  poo r  n u t r i t i o n .
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They were g iv en  l i g h t  w ork , t h e i r  d i e t s  b r o u g h t  up t o  t h e  
l e v e l  o f  t h e  o t h e r  c o o l i e s ,  and  w i t h i n  t h r e e  m onths  p r a c t i c a l l y  
a l l  w ere f i t  t o  c a r r y  o u t  r o u t i n e  w o rk .
W ith  s u p e r v i s io n  o f  l a b o u r  f o r c e s  t h e  c o o l i e  can  and does  
rem a in  f i t ,  b u t  a  l a r g e  number a r e  u n a b le  t o  o b t a i n  r e g u l a r  
employment. I n  some p l a c e s  where m a l a r i a  i s  en d em ic ,  owing t o  
l a c k  o f  e f f i c i e n t  a n t i - m a l a r i a l  m e a s u r e s ,  t h e  l a b o u r  i s  n e v e r  
h e a l t h y  and i n  oonsequenoe n e v e r  s e t t l e d .  In  t h e  same way o t h e r  
f e v e r s ,  bowel d i s o r d e r s ,  and an aem ias  a l l  l e a d  t o  d i s t u r b a n c e  
i n  h e a l t h  and n u t r i t i o n .  I t  i s  t o  b e  n o te d  t h a t  v e r y  few  c a s e s  
o f  c i r r h o s i s  a r e  s e e n  among c o o l i e s  i n  perm anen t employment on 
r u b b e r  e s t a t e s .
As t o  t h e  g e n e r a l  e f f e o t  o f  p o o r  d i e t ,  i t  i s  d i f f i c u l t  t o  
know what f a c t o r s  u p s e t  h e a l t h  i n  t h e  e a r l y  s t a g e s .  Our knowledge 
o f  m e ta b o l i c  d e ran g em en ts  and d e f i c i e n c i e s  i s  c o n f in e d  t o  t h e  
more g r o s s  d i s t u r b a n c e s ,  b e c a u se  we c a n n o t  r e c o g n i s e  e a r l y  
m a n i f e s t a t i o n s .
I t  has  been  s u g g e s te d  t h a t  t h e  l a r g e l y  v e g e t a r i a n  d i e t  o f  
t h e  c o o l i e  c l a s s  i n c r e a s e s  ammonia f o rm a t io n  i n  t h e  b o w e l ,  and 
t h i s  augm ents t h e  work o f  t h e  l i v e r .  As a  r e s u l t  o f  t h e  
p ro lo n g e d  s t r a i n  on l i v e r  f u n c t i o n ,  i t s  c e l l s  d e g e n e r a t e  a t  an  
e a r l y  a g e .  A gain  a  d i e t  c o n s i s t i n g  l a r g e l y  o f  c a r b o h y d r a te  
m ust impose e x t r a  work on b o th  l i v e r  and  p a n c r e a s .  T h is  i s  
p ro b a b ly  t h e  r e a s o n  f o r  a  m i ld  d i a b e t e s ,  commonly s e e n  i n  a l l  
t h e  v a r i o u s  A s i a t i c  r a c e s  h e r e ,  a t  a b o u t  f o r t y  y e a r s  o f  a g e .
W h ile  t h e r e  a r e  many s p e c u l a t i o n s  a s  t o  t h e  e f f e c t s  o f
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f a u l t y  d i e t s , . t h e r e  a r e  however two v e r y  d e f i n i t e  d i s e a s e  
c o n d i t i o n s  i n - t h e s e  p eo p le  a r i s i n g  from  d e f i c i e n c y  o r  f a u l t y  
m e ta b o l is m .  One i s  a fo rm  o f  n u t r i t i o n a l  oedema and  t h e  o t h e r  
i s  b e r i - b e r i .  We s h a l l  now c o n s id e r  them  i n  d e t a i l .
NUTRITIONAL 0ED3MA.
N u t r i t i o n a l  oedema o c c u rs  am ongst t h e  poo r  c l a s s e s  i n  
Malaya and J a v a  and i s  known t o  t h e  n a t i v e s  a s  " s a k i t  abu"  .
In  t h i s  c o n d i t i o n ,  t h e r e  i s  a g e n e r a l i s e d  oedema accom panied  
by c a c h e x ia .  E m a c ia t io n  i s  marked due  t o  t h e  ex trem e  l o s s  o f  
su b c u ta n e o u s  f a t .  T here  i s  u s u a l l y  a m o d e ra te  anaem ia  w i t h  a 
s o f t  s m a l l  p u l s e  som etim es i r r e g u l a r  and q u ic k e n e d .  The h e a r t  
i s  n e v e r  e n la rg e d  i n  u n c o m p l ic a te d  c a s e s ,  w h i l e  t h e  l i v e r  i s  
reduced  s l i g h t l y  i n  s i z e  and has  a p a l e r  a p p e a r a n c e  t h a n  norm al 
i n  f a t a l  c a s e s .  The a p p e t i t e  i s  p o o r .  P e r i o d i c  a t t a c k s  o f  
d i a r r h o e a  o c c u r  w i th  s o f t  f r o t h y  s t o o l s ,  w hich  show a l a r g e  amount 
o f  u n d ig e s te d  c a r b o h y d r a t e ,  and l e s s e r  amounts o f  f a t  and  p r o t e i n  
a l s o  n o t  p r o p e r l y  d i g e s t e d .
The u r i n e  c o n ta i n s  a c e to n e  i n  m ost c a s e s .  I n  s e v e r e  c a s e s  
t h e  g e n e r a l  c o u rs e  i s  s lo w ly  downwards and d e a t h  r e s u l t s  from t h e  
c a c h e x i a ,  n o t  a s  i n  b e r i - b e r i  from  o a r d i a c  p a r a l y s i s .  The b lo o d  
shows a  d im in u t io n  i n  f a t ,  p r o t e i n ,  c a lc iu m ,  and p hospho rus  
c o n t e n t .  T h is  d i s e a s e  r e s e m b le s  ep idem ic  d r o p s y ,  w ar  oedema and 
fam ine  oedema, w hioh  a r e  m et  w i t h  i n  v a r i o u s  c o u n t r i e s  from 
t im e  t o  t i m e .
De Langen and  L ic h e n s t e i n  (3 0 )  have s t u d i e d  t h e  c o n d i t i o n
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f u l l y  in  Java  and th e y  r e g a r d  t h e i r  t y p e  o f  d i s e a s e  a s  due  t o  
g e n e r a l  s h o r ta g e  of good f o o d .  I t  r e q u i r e s  u n d e r - n u t r i t i o n  
f o r  one t o  two y e a r s  t o  p ro d u ce  symptoms o f  t h e  d i s e a s e .
F o llow ing  on t h e  i n i t i a l  d i s t u r b a n c e  i n  h e a l t h  due t o  l a c k  o f  
p r o t e i n  and f a t  in  t h e  d i e t , t h e r e  i s  a  s e c o n d a ry  d i s t u r b a n c e  
i n  c a rb o h y d ra te  m e ta b o l i s m .  T h is  i s  p r o b a b ly  t h e  r e s u l t  o f  
a t r o p h y  o f  t h e  g a s t r o - i n t e s t i n a l  mucous membrane w hich  o c c u rs  
i n  a l l  c a s e s .  I n  a d d i t i o n  t o  t h e  d e f i c i e n c y  o f  f a t s  and 
p r o t e i n s ,  t h e  d i e t s  c o n ta i n  t o o  l i t t l e  c a lc iu m  and v i t a m i n s  
and t h e  q u a l i t y  o f  t h e  c a r b o h y d r a te  i s  p o o r .  T h is  c o n d i t i o n  
i n t e r f e r i n g  as  i t  does  t h a t  t h e  m e ta b o l is m  o f  t h e  body g e n e r a l l y ,  
p ro d u ce s  i t s  p r i n c i p a l  p a t h o l o g i c a l  e f f e c t s  on t h e  d i g e s t i v e  
s y s te m . In  some c a s e s  t h e s e  e f f e c t s  may be s u f f i c i e n t  c a u s e  f o r  
c i r r h o s i s ,  s i n c e  t h e  c a t a r r h a l  c o n d i t i o n  o f  t h e  bow el w i l l  p e rm i t  
o f  t o x i c  p r o d u c t s  b e in g  a b so rb e d  i n t o  t h e  p o r t a l  c i r c u l a t i o n  o r  
may p r e v e n t  t h e  a b s o r p t i o n  o f  some e s s e n t i a l  f a c t o r s .  T ox ins  
may r e s u l t  from  t h e  in c o m p le te  d i g e s t i o n  o f  food  a s  a r e s u l t  o f  
f e r m e n t a t i o n  o r  p u t r e f a o t i o n ,  o r  b a c t e r i a l  p o is o n s  may b e  more 
r e a d i l y  produoed in  t h e  bowel t h a n  t h e y  would be n o r m a l ly .  I t  
h a s  been  su g g e s te d  t h a t  ep idem ic  d r o p sy  may r e s u l t  from  t h e  u s e  
o f  m u s ta rd  o i l  i n  o o o k in g ,  b u t  n o t  many c a s e s  c a n  r e s u l t  from  
t h i s .  Most c a s e s  o f  n u t r i t i o n a l  oedema show no e v id e n c e  o f  
c i r r h o s i s  b u t  t h e r e  a r e  f a t t y  ch an g es  in  t h e  l i v e r ,  so i t  
seews t h a t  o t h e r  f a c t o r s  m ust be n e c e s s a r y  t o  b r i n g  a b o u t  
f i b r o t i c  changes in  t h e  l i v e r .
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BERI-BERI.
T h is  i s  a  common d i s e a s e  i n  S in g a p o re .  I t  i s  r e s p o n s i b l e  
f o r  a  c o n s id e r a b l e  amount o f  i l l - h e a l t h  and  c a u se s  a  f a i r  
m o r t a l i t y .  The r e p o r t  o f  t h e  M ed ica l  O f f i c e r  o f  H e a l th  f o r  
S in g a p o re  shows an a v e ra g e  o f  two hund red  d e a t h s  p e r  one hund red  
th o u s a n d  o f  p o p u la t io n  f rom  b e r i - b e r i  f o r  t h e  y e a r s  1924-1933 .
The d i s e a s e  shows i t s e l f  i n  v a r i o u s  fo rm s .  M ild  c a s e s  showing 
s l i g h t  oedema and n e u r i t i s  a r e  e x t r e m e ly  common among t h e  p o o r e r  
c l a s s e s ,  t o  -whom i t  i s  a  w ell-know n c o n d i t i o n  and f o r  v h ic h  t h e y  
t a k e  v a r i o u s  m e d ic in e s  m o s t ly  c o n t a i n i n g  v i t a m i n  B in  some fo rm .
The c h ro n ic  oedematous t y p e  a l s o  o c c u rs  f r e q u e n t l y  and 
g i v e s  t h e s e  p a t i e n t s  a n  a p p e a ra n c e  o f  b e in g  w e l l  n o u r i s h e d ,  
a l t h o u g h  i n  r e a l i t y  t h e y  a r e  o f t e n  v e r y  e m a o ia te d .  The a c u t e  
c a r d i a c  t y p e  i s  s t i l l  s e e n  v e r y  f r e q u e n t l y  and  i s  o f t e n  n o t i c e d  
a f t e r  some s e r i o u s  i l l n e s s  o r  s e v e r e  b o d i l y  s t r a i n .  The d i s e a s e  
h a s  b e e n  one o f  t h e  s c o u rg e s  o f  M alaya, and a l t h o u g h  v e r y  d e f i n i t e  
improvement h a s  r e s u l t e d  from  a d j u s t i n g  t h e  d i e t s  o f  l a b o u r  f o r c e s  
and e d u c a t in g  t h e  p e o p le  g e n e r a l l y ,  i t  may be c o n s id e r e d  t h a t  a 
l a r g e  p r o p o r t i o n  .o f  t h e  p o p u l a t i o n  t o - d a y  s u f f e r  from  th e  d i s e a s e  
f rom  t im e  t o  t i m e .
As we know i t ,  b e r i - b e r i  i s  a v e r y  w e l l  e s t a b l i s h e d  c l i n i c a l  
c o n d i t i o n  w hich  t a k e s  weeks o r  more p r o b a b ly  months t o  r e s p o n d  t o  
t r e a t m e n t ,  a l th o u g h  r e c e n t l y  m a s s iv e  d o se s  o f  v i t a m i n  Bl e x t r a c t s  
by i n j e o t i o n  do p ro d u ce  v e r y  r a p i d  im provem ent, p a r t i c u l a r l y  in  
t h e  a c u t e  c a r d i a c  f a i l u r e  t y p e  o f  c a s e .  The f a c t  t h a t  many c a s e s
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come on sudden ly  and w i th o u t  an y  w arn ing  m ust i n d i c a t e  t h a t ,  
a  c o n s id e r a b l e  number o f  t h i s  c l a s s  o f  p a t i e n t  a r e  p o t e n t i a l  
b e r i - b e r i  s u b j e c t s .  The d i s e a s e  i s  v o ry  l i a b l e  t o  a p p e a r  in  
t h e  p u e rp e r iu m  and o f t e n  a f t e r  an a c u t e  f e v e r  su c h  as  m a l a r i a .
The p a th o l o g ic a l  changes i n  b e r i - b e r i  h a v e  b e e n  s t u d i e d  f u l l y  
by Cannon i n  Hongkong ( 3 1 ) .  He d e s c r i b e s  t h e  g e n e r a l  oedema 
o f  t h e  body t i s s u e s .  The g a s t r o - i n t e s t i n a l  t r a c t  shows g e n e r a l  
c o n g e s t io n  and s w e l l i n g  from  t h e  i n c r e a s e d  f l u i d  c o n t e n t .  The 
l i v e r  i s  c o n g e s te d  and shows a p e r i - v a s c u l a r  i n f i l t r a t i o n  o f  
round c e l l s ,  and i n  c h ro n ic  c a s e s  c i r r h o s i s  accom panied  by 
f a t t y  changes i n  t h e  c e l l s .  Fukuda (3 2 )  shows t h a t  i n  Japan  
t h e  common p o s t-m o rtem  changes a r e  d e g e n e r a t i v e  c lo u d y  s w e l l i n g  
accom panied by f a t  p r e c i p i t a t i o n  i n  t h e  l i v e r  and k i d n e y s .  The 
t y p i c a l  ch an g es  s e e n  i n  S in g a p o re  a r e ,  i n  t h e  a c u t e  c a s e s  c lo u d y  
s w e l l i n g  o f  t h e  l i v e r  c e l l s ,  and  i n  c h ro n ic  c a s e s  a f a t t y  
d e g e n e r a t io n  accom panied  by o h ro n ic  venous c o n g e s t i o n ,  and in  
some o f  t h o s e  d e f i n i t e  s i g n s  o f  c i r r h o s i s .  I  h a v e  n o t  b e e n  a b le  
t o  f i n d  any  r e f e r e n c e  t o  b e r i - b e r i  b e in g  c o n s id e r e d  a s  a l i k e l y  
c a u s e  o f  c i r r h o s i s ,  b u t  t h e r e  a p p e a r  t o  b e  s e v e r a l  a rgum en ts  
i n  f a v o u r  o f  i t s  b e in g  o f  c o n s id e r a b l e  im p o r ta n c e  i n  t h e  e t i o l o g y .  
W hile  s tu d y in g  t h e  i n c i d e n c e  o f  c i r r h o s i s  i n  v a r i o u s  t r o p i c a l  
c o u n t r i e s ,  I  have  b e e n  im p ressed  by t h e  f a c t  t h a t  t h e  d i s e a s e  i s  
uncommon i n  C e n t r a l  and S ou th  Am erica  ( 1 ) ,  and a l s o  i n  o u r  own 
S a s t  and West A f r i c a n  C o lo n ie s  ( 3 3 ) ,  ( 3 4 ) ,  ( 3 5 ) .  I n  many ways 
c i r r h o s i s  a p p e a r s  t o  have  a  w o r ld  d i s t r i b u t i o n  s i m i l a r  t o  t h a t
o f  b e r i - b e r i .  We f i n d  a l s o ,  t h e  i n c id e n c e  i n  J a p a n  (3 6 )  w hich  
i s  n o t  t r o p i c a l  i s  t w i c e  a s  g r e a t  a s  i n  G re a t  B r i t a i n ,  and  no 
p a r t i c u l a r  e x p la n a t io n  has  been  o f f e r e d  a s  t o  t h e  e t i o l o g y  i n  
J a p a n .  Having s p e n t  t h r e e  y e a r s  i n  p r a c t i c e  i n  J a p a n  I  have 
p u z z le d  o v e r  t h i s  q u e s t i o n ,a n d  I  h a v e  t r i e d  t o  o b t a i n  some 
in f o r m a t io n  as  t o  p o s s i b l e  c a u se s  o f  t h e  d i s e a s e .
I  am in d e b te d  t o  Major W .F .J .  C r a ig ,  R.A.M.C. f o r  some 
d e t a i l s  o f  t h e  d i e t s  o f  t h e  J a p a n e s e .  W hile  a t t a c h e d  t o  t h e  
J a p a n e s e  A m y M edica l  Corps i n  T o k io ,  he  i n v e s t i g a t e d  t h e  d i e t s  
o f  t h e  w orking  c l a s s e s  t h e r e .  C o n t r a r y  t o  p o p u l a r  o p i n io n  he 
found  t h a t  t h e  c o s t  o f  l i v i n g  i n  J a p a n  was o n ly  s l i g h t l y  be lo w  
t h a t  o f  E n g lan d .  R ice  f o m s  t h e  b a s i c  fo o d .  Compared w i t h  
Malaya t h e  d i e t  shows a  much h i g h e r  f a t  an d  p r o t e i n  c o n t e n t .
The J a p a n e s e  H e a l th  A u t h o r i t i e s  r e a l i z e  t h a t  o r d i n a r i l y  t h o  d i e t s  
o f  t h e  Army and t h e  w ork ing  c l a s s e s  have  b e e n  d e f i c i e n t  i n  f a t ,  
and i n  t h e  Army a n  e x t r a  r a t i o n  o f  f a t  h a s  been  added  i n  r e c e n t  
y e a r s ,  w h i le  t h e  P u b l i c  H e a l th  S e r v ic e s  h a v e  been  e n c o u ra g in g  
t h e  p e o p le  t o  consume f a t t y  f o o d s .  Compared w i t h  M alaya t h e  
d i e t  o f  t h e  l a b o u r in g  c l a s s e s  i s  v e r y  much b e t t e r  f rom  a l l  p o i n t s  
o f  v iew , b u t  compared w i t h  E ngland  t h e r e  i s  a  v e ry  d e f i n i t e  
d e f i c i e n c y  o f  v i t a m i n s  due  t o  t h e  h ig h  co n su m p tio n  o f  p o l i s h e d  
r i c e .  As a  r a c e  t h e  J a p a n e s e  do n o t  consume much a l c o h o l .  B eer  
i s  q u i t e  a  p o p u la r  d r i n k .  I t  i s  a  l i g h t  c h e m ic a l  b e e r  brewed 
i n  J a p a n .  S ake , t h e  n a t i o n a l  d r i n k ,  i s  a  w h i t e  w ine  d i s t i l l e d  
from  r i c e  and has  a  low a l c o h o l  c o n t e n t .  I t  i s  n o t  consumed 
r e g u l a r l y  by any c l a s s  i n  J a p a n  and  t h e  p o o r e r  p e o p le  o n ly  have
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i t  on s p e c i a l  o c c a s io n s .  The o n ly  o t h e r  f a c t o r  w hich  m igh t  
a c c o u n t  f o r  c i r r h o s i s  i n  J a p a n  i s  s c h i s t o s o m i a s i s , b u t  t h i s  
o c c u r s  i n  ve ry  s c a t t e r e d  p a r t s  o f  t h e  c o u n t r y  and does  n o t  
c a u s e  c i r r h o s i s  i n  more t h a n  a  s m a l l  p e r c e n ta g e  o f  c a s e s .
The ty p e  o f  d i e t  and f re q u e n c y  o f  b e r i - b e r i  may w e l l  
a c c o u n t  f o r  t h e  g r e a t e r  i n c id e n c e  o f  c i r r h o s i s  i n  J a p a n  as  
compared w i th  England , w h i l e  t h e  b e t t e r  l i v i n g  c o n d i t i o n s  o f  
t h e  J a p an e se  l a b o u r in g  c l a s s e s  g e n e r a l l y ,  may e x p l a i n  t h e  
i n f r e q u e n c y  compared w i t h  t h e  t r o p i c a l  r e g i o n s  o f  t h e  F a r  E a s t .
I t  i s  a l s o  p o s s i b l e  t h a t  c l i m a t i c  c o n d i t i o n s  may h e l p  t o  r e d u c e  
t h e  in c id e n c e  i n  J a p a n .  T r o p i c a l  c o n g e s t i o n  o f  t h e  l i v e r  i s  
common, and by t h e  F rench  has  even b e e n  r e c o g n i s e d  as  a  d i s e a s e  
i n  i t s e l f .  I t  may p o s s i b l y  p r e d i s p o s e  t o  c i r r h o s i s  i n  11a l a y  a  and 
I n d i a ,  b u t  i n  Japan  i t  c a n n o t  be o f  much im p o r ta n c e ,  b e c a u s e  t h e  
c l i m a t e  o f  J a p a n  i s  v e r y  s i m i l a r  t o  t h a t  o f  G re a t  B r i t a i n .
I n v e s t i g a t i n g  f u r t h e r  t h e  i n c i d e n c e  o f  t r o p i c a l  c i r r h o s i s  
we n o te  t h a t  i t  i s  uncommon i n  t r o p i c a l  A m erica .  The U n i te d  F r u i t  
Company's r e p o r t  shows a low er  i n c id e n c e  o f  c i r r h o s i s  t h a n  does  
G re a t  B r i t a i n .
P e r c e n ta g e  o f  d e a th  from  c i r r h o s i s . 
U n i te d  F r u i t  Co. 0 .6
London 1 .3
C a l o u t t a  6 .9
I  have  o b ta in e d  s t a t i s t i c s  from  some o f  t h e  A f r i c a n  
C o lo n ie s ,  b u t  a s  t h e s e  do n o t  d e a l  w i t h  a u to p s y  r e c o r d s  i t  i s
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n e c e s s a r y  t o  compare t h e  r e s u l t s  on a  p o p u l a t i o n  b a s i s .
D ea th s  from  c i r r h o s i s  p e r
100 ,000  p o p u l a t i o n
G rea t  B r i t a i n
N ig e r i a
S i e r r a  Leone
E a s t  A f r i c a
4 (3 3 )
1 (3 4 )
1 .5  (3 5 )
3 .3  (3 7 )
S ingapo re
Japan 6 .7  (3 6 )
13 (3 0 )
I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  h i g h e s t  i n c i d e n c e  amongst 
t h e  v a r io u s  A f r i c a n  C o lo n ie s  i s  in  S i e r r a  Leone w h ich  h a s  m ore 
b e r i - b e r i  th a n  t h e  o t h e r  p l a c e s ,  b u t  t h i s  i s  s t i l l  l i t t l e  
compared w i th  t h e  F a r  E a s t .
I t  i s  t h u s  e v id e n t  t h a t  c i r r h o s i s  i s  n o t  a  common c o n d i t i o n  
i n  t r o p i c a l  America o r  A f r i c a , a l t h o u g h  t h e s e  c o u n t r i e s  h a v e  many 
o f  t h e  a l l e g e d  c a u s a l  f a c t o r s  such  as  d y s e n t e r y ,  m a l a r i a ,  f l u k e  
and worm i n f e c t i o n s ,  s y p h i l i s ,  t u b e r c l e ,  e t c .
Some i n d i c a t i o n  o f  t h e  f r e q u e n c y  o f  l i v e r  d i s e a s e s  and b e r i ­
b e r i  i n  China may h e lp  i n  t h i s  d i s c u s s i o n .  F ig u re s  f ro m  C hina  
have  b e e n  v e r y  d i f f i c u l t  t o  o b t a i n  u n t i l  r e c e n t l y ,  when t h e  
i n c i d e n c e  o f  v a r i o u s  d i s e a s e s  i n  most o f  t h e  l a r g e  h o s p i t a l s  has 
b e e n  a n a ly s e d  by C h in ese  M ed ica l  A s s o c i a t i o n  ( 3 9 ) .  B e r i - b e r i  i s  
muoh commoner i n  Sou th  C h ina  t h a n  in  t h e  N o r th ,  and t h e  i n c i d e n c e  
o f  d i s e a s e s  o f  t h e  l i v e r  and b i l i a r y  a p p a r a tu s  i s  a l s o  c o n s i d e r a b l y  
more i n  Sou th  China t h a n  i n  N orth  C h in a .  The t o t a l  d e a th s  from  
d i s e a s e s  o f  t h e  l i v e r  and b i l i a r y  a p p a r a tu s  a v e ra g e  4 . 8  p e r
100 ,000  p o p u l a t i o n  i n  S hangha i  (4 Q ) .  T h is  f i g u r e  i n c l u d in g  a l l
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d i s e a s e s  o f  t h e  l i v e r  i s  s t i l l  c o n s id e r a b l y  lo w e r  t h a n  t h e  
f i g u r e s  f o r  c i r r h o s i s  f o r  S in g a p o re  o r  J a p a n .  The h o s p i t a l  
s t a t i s t i c s  show t h a t  b e r i - b e r i  i s  t h r e e  t i m e s  a s  f r e q u e n t  in  
t h e  Sou th  a s  i t  i s  i n  t h e  N o r th ,  w h i l e  l i v e r  d i s e a s e s  a r e  tw ic e  
a s  f r e q u e n t  i n  t h e  S o u th .
D ysen tery  o f  b o th  amoebic and b a c i l l a r y  t y p e s  i s  v e r y  
common i n  Shanghai and f l u k e  i n f e c t i o n s  a r e  a l s o  f r e q u e n t ,  
l i a l a r i a  o c c u rs  t o  a  c o n s i d e r a b l e  e x t e n t  in  t h e  summer m onths 
and  i s  j u s t  a s  common a s  i t  i s  in  t h e  S o u th .  The c l i m a t e  o f  
Shanghai shows ex trem es  o f  h e a t  and c o l d ,  b e in g  somewhat more 
s e v e r e  i n  t h e s e  r e s p e c t s  t h a n  J a p a n ,  b u t  o th e r w i s e  showing 
s i m i l a r  s e a s o n s .  I t  i s  d i f f i o u l t  t o  u n d e r s t a n d  why c i r r h o s i s  i s  
much l e s s  f r e q u e n t  i n  N o r th e r n  C h in e se  t h a n  S o u th e rn  C h in e se  o r  
i n  J a p a n e s e  u n l e s s  d i e t  p l a y s  a p a r t .  Maxwell ( 4 l )  h a s  commented 
on t h e  f r e q u e n c y  o f  c i r r h o s i s  i n  S o u th e rn  China  and i n  Form osa , 
and b e l i e v e s  i t  t o  be i n f e c t i v e  i n  o r i g i n ,  b u t  he i s  u n a b le  t o  
s u g g e s t  any p a r t i c u l a r  e t i o l o g y .  He i s  v e r y  opposed  t o  t h e  
s u g g e s t i o n  t h a t  m a l a r i a  p l a y s  any  r e a l  p a r t  in  t h e  p r o d u c t i o n  o f  
t h e  d i s e a s e .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  i n  S o u th  C hina  and 
Ja p a n  t h e  s t a p l e  d i e t  i s  r i c e ,  w h i l e  i n  N o r th  C h ina  r i c e  a s  a food  
s t u f f  i s  o f  seco n d a ry  im p o r ta n c e .
From a  r e v ie w  o f  t h e s e  s t a t i s t i c s  i t  i s  im p o s s ib le  t o  
i n c r i m i n a t e  c l i m a t e  o r  i n f e c t i v e  c o n d i t i o n s  a s  p o t e n t  f a c t o r s  in  
p ro d u c in g  c i r r h o s i s .  The c h i e f  d i f f e r e n c e s  be tw een  t h e  c o u n t r i e s  
w h e th e r  c i r r h o s i s  i s  common and t h o s e  w h e th e r  i t  i s  uncommon, a r e
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i n  t h e  d i e t s  and t h e  r e s u l t i n g  d e f i c i e n c y  d i s e a s e s .  I n  A f r i c a  
and Am erica  r i c e  i s  n o t  u sed  t o  any  e x t e n t  and b e r i - b e r i  i s  
uncommon, a l th o u g h  a  fo rm  o f  n u t r i t i o n a l  oedema o c c u r s .  I n  N orth  
China we have p e o p le  l i v i n g  unde r  s i m i l a r  c l i m a t i c  c o n d i t i o n s  t o  
t h o s e  i n  J a p an ,  and y e t  t h e y  have much l e s s  l i v e r  d i s e a s e .
There  a r e  v a r i o u s  ways i n  w hich b e r i - b e r i  may c a u s e  l i v e r  
damage. From r e c e n t  work i t  a p p e a r s  t h a t  t h e  m e ta b o l is m  of 
c a r b o h y d r a te s  i s  u p s e t  when v i t a m in  i s  d e f i c i e n t .  P e t e r s  (4 2 )  
b e l i e v e s  t h a t  t h e  d i s t u r b a n c e  i s  o f  th e  f o l l o w i n g  n a t u r e :
V i ta m in  B
Glucon
L a c t i c  a c id  P y ru v ic  a c id  d e g r a d a t i o n  p r o d u c t s  
G lycogen 0 2 & C02
P l a t t  (43 )  has shown t h a t  f e v e r ,  m u s c u la r  e f f o r t  and i n c r e a s e d  
consum ption  o f  c a r b o h y d r a te s  a l l  l e a d  t o  a n  a c c u m u la t io n  o f  
p y ru v ic  a c id  i n  t h e  b lood  when v i ta m in  B i s  d e f i c i e n t .  I t  i s  o f  
c o u rs e  w e l l  r e c o g n i s e d  t h a t  t h e  l i v e r  i s  more e a s i l y  damaged when 
i t s  s t o r e  o f  g ly co g e n  i s  r e d u c e d ,  and  t h i s  must be a  c o n s t a n t  
f e a t u r e  o f  b e r i - b e r i  even i n  i t s  e a r l y  s t a g e s .  I n  t h e  l a t t e r  
s t a g e s  o t h e r  i n f l u e n c e s  t e n d  t o  u p s e t  l i v e r  f u n c t i o n .  T h e re  i s  
a lw ays  some c o n g e s t io n  and l a t e r  a t r o p h y  o f  t h e  g a s t r o - i n t e s t j n a l  
mucous membrane, and t h i s  m ust i n t e r f e r e  w i t h  d i g e s t i o n  and 
a b s o r p t i o n  o f  food  and i t  i s  c o n c e iv a b le  t h a t  t o x i c  p r o d u c t s  
w i l l  fo rm  a s  a  r e s u l t .  In  e s t a b l i s h e d  b e r i - b e r i  t h e  v a s c u l a r  
m echanism o f  t h e  l i v e r  i s  u p s e t  by t h e  h ig h  venous p r e s s u r e ,  
and h e n c e  t h e  l i v e r  c e l l s  w i l l  b e  damaged by t h e  anoxaem ia .
T here  i s  l i t t l e  d o u b t  t h a t  a c c e n t u a t i n g  f a c t o r s  c o n t r i b u t e  g r e a t l y
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t o  t h e  v a r i o u s  c l i n i c a l  t y p e s  o f  b e r i - b e r i ,  and a r e  o f  more 
im p o r ta n c e  t h a n  t h e  amount o f  d e f i c i e n c y  o f  v i t a m i n  3 1 .  An 
a c u t e  f e v e r  o r  a  s e v e r e  s t r a i n  such  a s  a  d i f f i c u l t  p reg n a n c y  
may p r e c i p i t a t e  t h e  a c u t e  c a r d i a c  t y p e  o f  t h e  d i s e a s e ,  w hereas  
a  more c h ro n ic  d i s e a s e  o r  p ro lo n g e d  b u t  n o t  s e v e r e  b o d i l y  s t r a i n  
w i l l  p roduce  t h e  c h r o n ic  n e u r i t i c  fo rm  o f  t h e  d i s e a s e .  I t  has 
been  obse rved  in  Kedah ( 27) t h a t  I ta la y s  h a v e  d e v e lo p e d  d e f i n i t e  
b e r i - b e r i ,  when g iv e n  work demanding more t h a n  t h e  amount o f  
e x e r t i o n  t o  w hich t h e y  have  b e e n  a c cu s to m e d .  T h is  was s e e n  
when a number o f  r e c r u i t s  w ere  t a k e n  from  v a r i o u s  v i l l a g e s ,  
w here  th e y  had done l i g h t  work such  a s  o u l t i v a t o r s  o r  w eede rs  
on e s t a t e s ,  and p u t  t o  w ork  m aking  r o a d s .  W i th in  a  few  weeks 
many o f  them  showed s ig n s  o f  b e r i - b e r i .  T h e i r  d i e t s  w ere  
o b v io u s ly  d e f i c i e n t  i n  v i t a m in  B, and  t h e  s m a l l  amount s t o r e d  in
t h e  body was e x h a u s te d  r a p i d l y  by i n c r e a s e d  m u s c u la r  w o rk .  I
b e l i e v e  t h a t  a  s i m i l a r  s t a t e  o f  a f f a i r s  i s  s e e n  i n  l i v e r  d i s e a s e .
I n  t h e  p eo p le  whom we a r e  c o n s id e r in g  t h e r e  a r e  many a c c e n t u a t i n g  
f a c t o r s  a c t i n g  s lo w ly  b u t  o v e r  a  p ro lo n g e d  p e r i o d ,  and  a s  a 
r e s u l t  t h e  l i v e r  f u n c t i o n  i s  a lw ays  s e r i o u s l y  h a n d ic a p p e d  and t h e  
c e l l s  ca n n o t  w i t h s t a n d  such  i n f l u e n c e s  i n d e f i n i t e l y .
OTHER DEFICIENCIES.
O the r  d e f i c i e n c y  d i s e a s e s  a r e  uncommon i n  M alaya . S cu rvy  i s  
s e e n  o c c a s i o n a l l y  o n l y .  R o se d a le  (4 4 )  s u g g e s t s  t h a t  t h e r e  i s  a
c o n s i d e r a b l e  l a c k  o f  v i t a m i n  C i n  m ost c a s e s  o f  b e r i - b e r i ,  and
b e l i e v e s  t h a t  a  m u l t i p l e  d e f i c i e n c y  i s  e s s e n t i a l  f o r  t h e  p r o d u c t io n  
o f  t h e  d i s e a s e .  L ik ew ise  v i t a m i n  A h a s  b e e n  found  w a n t in g  i n  many
61 .
o f  t h e  n a t i v e  d i e t s .  V a r io u s  m in o r  e p i t h e l i a l  d i s t u r b a n c e s  
su c h  as  x e ro p h th a lm ia  and some fo rm s  o f  d e r m a t i t i s ,  have  b e e n  
found  t o  respond  t o  a d d i t i o n  o f  t h e  v i t a m i n ,  u s u a l l y  g iv e n  h e r e  
a s  Red Palm o i l .  So f a r  a s  I  know, how ever, l a c k  o f  v i t a m i n  A 
has  n o t  been  known t o  p roduce  damage t o  t h e  g a s t r o - i n t e s t i n a l  
t r a c t  o r  l i v e r .
P e l l a g r a  i s  se ldom  seen  i n  M alaya . A few  c a s e s  do o c c u r  
from  t im e  t o  t i m e ,  b u t  t h e  d i s e a s e  i s  n o t  s e e n  in  t h e  s e v e r e  fo rm  
t h a t  o c c u rs  i n  o t h e r  t r o p i c a l  o o u n t r i e s .  Landor and P a l l i s t e r  (45 )  
have  r e p o r t e d  some c a s e s  o f  t h i s  syndrome i n  S in g a p o r e ,  b u t  t h e  
in c id e n c e  i s  so s m a l l  t h a t  i t  c a n n o t  b e  o f  much im p o r ta n c e  i n  ou r  
d i s c u s s i o n .
H y p e r th y ro id is m  h a s  been  n o te d  f r e q u e n t l y  i n  A m erica  and 
S w i tz e r l a n d  i n  a s s o c i a t i o n  w i th  c i r r h o s i s  ( 1 6 ) .  I t  i s  o f  r a r e  
o c c u r r e n c e  i n  S in g a p o re  and I  c a n n o t  t r a c e  any  c a s e s  i n  t h e  p r e s e n t  
s e r i e s .
I  do n o t  t h i n k  t h e r e  a r e  any o t h e r  c o n d i t i o n s  o c c u r r i n g  w i t h  
s u f f i c i e n t  f r e q u e n c y  t o  m e r i t  f u r t h e r  c o n s i d e r a t i o n .  I  h a v e  d e a l t  
w i t h  t h e  commoner d i s e a s e s  s e e n  i n  t h e s e  p e o p le  i n  S in g a p o r e ,  a s  a 
r e s u l t  o f  f a u l t s  i n  d i e t  o r  a s s i m i l a t i o n .  At t h e  same t im e  I  have  
r e f r a i n e d  f rom  d i s o u s s i o n s  o f  complex b io c h e m ic a l  p ro b le m s ,  w hich  
a r e  a lm o s t  e n t i r e l y  o f  a  s p e c u l a t i v e  n a t u r e ,  b u t  h a v e  endeavoured  
t o  e l u c i d a t e  w hat common b a s i c  d i s t u r b a n c e s  a r e  fo u n d  i n  t h e s e  
p e o p le .
V. FINAL CONCLUSIONS.
A f t e r  r e v ie w in g  a l l  t h e  e v id e n c e  o b t a i n e d  from  
p a t h o l o g i c a l  e x a m in a t io n  and i n v e s t i g a t i o n  o f  d i e t e t i c  and 
s o c i a l  c o n d i t i o n s ,  we do n o t  f i n d  a r e a d y  answ er  as  t o  t h e  
c a u s e s  o f  c i r r h o s i s .  None o f  t h e  a l l e g e d  c a u se s  advanced  by 
o t h e r s  i n  t h e  F a r  E a s t  o r  i n  Europe o r  A m erica  s u p p ly  an  a d e q u a te  
e x p la n a t io n  o f  t h e  d i s e a s e  a s  seen  i n  S in g a p o r e .  I t  a p p e a r s  t h a t  
m ost a u th o r s  have  been  o b s e s s e d  w i th  t h e  i d e a  o f  a c c o u n t in g  f o r  
c i r r h o s i s  on a s i n g l e  p a t h o l o g i c a l  b a s i s ,  and have  n o t  c o n s id e r e d  
t h e  p o s s i b i l i t y  t h a t  t h e r e  i s  a d im in is h e d  r e s i s t a n c e  o f  t h e  p o o r e r  
c l a s s e s  t o  l i v e r  d i s e a s e ,  i n  w hich c a s e  many i n f e c t i o n s  o r  
to x a e m ia s  may p ro d u ce  t h e  same end r e s u l t  i n  c i r r h o s i s .
I t  h a s  b e e n  shown i n  I n d i a ,  Siam and a l s o  h e re  t h a t  t h e  
i n c i d e n c e  o f  c i r r h o s i s  becomes l e s s  a s  t h e  s o c i a l  s c a l e  im p ro v e s .
I f  an  i n f e c t i o n  b e  t h e  c a u se  o f  c i r r h o s i s ,  we must t h e n  f i n d  a 
h ig h  in c id e n c e  o f  i t  among t h e  p o o re r  c l a s s e s  compared w i t h  t h e  
b e t t e r  c l a s s e s ,  and a l s o  a  g r e a t e r  f r e q u e n c y  i n  t h e  c i r r h o s i s  
pos t-m ortem s  t h a n  i n  t h e  o t h e r s .  No one i n f e c t i o n  can  be a c cu se d  
i n  more t h a n  a  l i m i t e d  number o f  c a s e s .  A lc o h o l  c a n n o t  a c c o u n t  
f o r  much c i r r h o s i s  in  S in g a p o re ,  s i n c e  m ost o f  t h e  p o o r e r  c l a s s e s  
consume l i t t l e  an d  t h a t  a t  i r r e g u l a r  i n t e r v a l s .
I n v e s t i g a t i o n  o f  t h e  v a r i o u s  s e c t s  does  n o t  h e l p  us  much 
in  f i n d i n g  any  d e f i n i t e  e t i o l o g i c a l  f a c t o r s .  Only two g ro u p s  
show a h i g h e r  f r e q u e n o y  o f  t h e  d i s e a s e  th a n  t h e  o t h e r s .  I n  t h e  
c a s e  o f  t h e  Hochews an e x p la n a t io n '  i s  fo r th c o m in g  r e a d i l y  when
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one n o t e s  t h e  h ig h  in c id e n c e  o f  S c h i s t o s o m i a s i s ,  w h ich  h a s  been 
known f o r  long t o  be a  d e f i n i t e  c a u se  o f  c i r r h o s i s  . The 
C an to n ese  do n o t  show any such  s p e c i f i c  d i s e a s e ,  and i t  i s  
d i f f i c u l t  t o  d e c id e  what i s  t h e  r e a s o n  f o r  t h e  f r e q u e n c y  amongst 
th em . They do consume more a lc o h o l  t h a n  t h e  o t h e r  s e c t s ,  and 
t h e i r  s p i r i t  "sam s u i "  h a s  a h ig h  a l c o h o l  c o n t e n t .  I t  i s  p o s s i b l e  
t h a t  t h i s  may b e  t h e  r e a s o n  f o r  t h e  i n c r e a s e d  d i s e a s e  i n  t h e i r  
c a s e .
S y p h i l i s  i s  common t o  a l l  g roups  b u t  oommoner i n  t h e  
C h in ese  t h a n  i n  I n d ia n s ,  J a v a n e s e  o r  M a la y s .  I t  i s  a p o t e n t  c a u s e  
o f  l i v e r  damage and  must a c t  i n  a  c o n s i d e r a b l e  num ber o f  c a s e s ,  
b u t  i t  i s  p ro b a b ly  a s  common i n  o t h e r  p a r t s  o f  t h e  w o r ld  w here 
c i r r h o s i s  does  n o t  show t h e  f r e q u e n c y  i t  does  h e r e .
T here  i s  no d oub t  t h a t  c i r r h o s i s  i n  t h e  F a r  E a s t  i s  l a r g e l y  
a  p o v e r ty  d i s e a s e ,  and s o  t h e  c h i e f  p r e d i s p o s in g  c a u s e s  a r e  
p r o b a b ly  t h o s e  a s s o c i a t e d  w i t h  d e f e c t i v e  n u t r i t i o n .  E x a m in a t io n  o f  
t h e  o r d in a r y  d i e t s  o f  t h e s e  p e o p le  shows t h a t  i n  t h e i r  c a s e , t h e  
l i v e r  i s  a lw ays  w ork ing  a t  a  d i s a d v a n t a g e  compared w i t h  p e o p le  
whose s ta n d a r d  o f  l i v i n g  i s  b e t t e r .  The q u a l i t y  o f  t h e  food  i s  
b a d ,  and a lm o s t  t h e  w hole  n e e d s  o f  t h e  body have  t o  b e  s u p p l i e d  
f ro m  i n f e r i o r  c a r b o h y d r a te s  b e c a u s e  o f  t h e  s e r i o u s  l a c k  o f  p r o t e i n s  
and f a t s .  As a r e s u l t  o f  t h e  poo r  d i e t ,  n u t r i t i o n a l  and d e f i c i e n c y  
d i s e a s e s  make t h e i r  a p p e a r a n c e .  These  a r e  f o r  t h e  m ost p a r t  
o h ro n io  w e l l - e s t a b l i s h e d  c o n d i t i o n s  w h ich  h a v e  t a k e n  some y e a r s  t o  
p r o d u c e .  The o n ly  a c u t e  d e f i c i e n c y  i s  a c u t e  b e r i - b e r i  w hich  a p p e a r s  
t o  b e  p r e c i p i t a t e d  by some c o n d i t i o n  p ro d u c in g  a r a p i d  r e d u c t i o n  o f
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t h e  e s s e n t i a l  f a c t o r .  I t  i s  t h e  one t y p e  o f  d e f i c i e n c y  w h ich  
shows a d ra m a t ic  r e s p o n s e  t o  s u b s t i t u t i o n  t h e r a p y .
One i s  f o rc e d  t o  r e c o g n i s e  t h a t  a lm o s t  a l l  o f  t h e  c o o l i e  
c l a s s  a r e  l i v i n g  a p r e c a r io u s  e x i s t e n c e  and a r e  p o t e n t i a l  c a s e s  
o f  d e f i c i e n c y  d i s e a s e ,  and a s  a  r e s u l t  t h e i r  r e s i s t a n c e  t o  d i s e a s e  
i s  much l e s s .  T h is  i s  b o rn e  o u t  by t h e  f a c t  t h a t  t h e  a v e ra g e  
e x p e c t a t i o n  o f  l i f e  i s  c o n s id e r a b l y  l e s s  among them  t h a n  among 
E uropeans .
T here  i s  v e r y  good r e a s o n  f o r  a n  i n c r e a s e d  f r e q u e n c y  o f  
l i v e r  d i s e a s e  in  t h e s e  p e o p le .  The l i v e r  i s  v e r y  much o o n ce rn ed  
in  c a rb o h y d ra te  m e ta b o lism ,  and s i n c e  t h e s e  p e o p le  l i v e  a lm o s t  
e n t i r e l y  on c a r b o h y d r a te ,  t h e  work o f  t h e  o rg a n  i s  i n c r e a s e d .  T h is  
s t a t e  o f  a f f a i r s  e x i s t s  f rom  c h i ld h o o d  and s i n c e  a lm o s t  t h e  w hole  
demands o f  t h e  body h a v e  t o  b e  s a t i s f i e d  by  c a r b o h y d r a t e ,  i t  i s  
u n l i k e l y  t h a t  t h e  l i v e r  oan s u p p o r t  a  s u f f i c i e n c y  o f  g ly c o g e n  f o r  
i t s  own u s e  f o r  any  l e n g t h  o f  t i m e .  I t  i s  w e l l  r e c o g n i s e d  t h a t  
l i v e r  c e l l s  d e p r iv e d  o f  g ly co g e n  a r e  much l e s s  r e s i s t a n t  t o  
d i s e a s e ,  and t h e i r  l i f e  m ust t e n d  t o  b e  s h o r t e r .  W hile  t h e  
c a p a c i t y  f o r  r e g e n e r a t i o n  i s  g r e a t  t h i s  c a n n o t  c o n t i n u e  i n d e f i n i t e l y .  
T here  i s  an  a b se n c e  o f  f i r s t  c l a s s  p r o t e i n  i n  t h e  d i e t  t o  make good 
o r d i n a r y  w ear and t e a r ,  and t h e  o t h e r  e s s e n t i a l s  such  as  f a t s ,  
v i t a m i n s  and  m in e r a l s  a r e  a l s o  l a c k i n g  s e r i o u s l y .
We f i n d  t h a t  t h e  c h i e f  d e f i c i e n c y  d i s e a s e s ,  n u t r i t i o n a l  
oedema and b e r i - b e r i ,  s e e n  i n  t h e  p o o re r  c l a s s e s  a r e  b o th  a s s o c i a t e d  
w i t h  a  m arked u p s e t  i n  t h e  m e ta b o lism  o f  c a r b o h y d r a t e .  I n  
n u t r i t i o n a l  oedema t h e r e  a p p e a r s  t o  b e  a  s e r i o u s  d i s t u r b a n c e  i n  t h e
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u t i l i s a t i o n  o f  a l l  f o o d s .  In  b e r i - b e r i  s u g a rs  a r e  in c o m p le te ly  
o x i d i s e d ,  and t h e  e f f e c t s  on t h e  g a s t r o - i n t e s t i n a l  t r a c t  and 
l i v e r  a r e  m arked.
We have  h e r e  a  c o n d i t i o n  w hich  a p p e a r s  t o  me t o  b e  c a p a b le  
o f  c a u s in g  t h e  i n i t i a l  u p s e t  i n  t h e  l i v e r ,  and  p r e d i s p o s e s  t o  
c i r r h o s i s .  I  b e l i e v e  t h a t  t h e  l a c k  o f  v i t a m i n  Bq combined w i t h  a 
d i e t  o f  poor q u a l i t y  i s  t h e  e s s e n t i a l  f a c t o r  i n  p ro d u c in g  
d e g e n e r a t io n  o f  t h e  l i v e r  c e l l s .  J u s t  a s  l a c k  o f  v i t a m i n  Bq (4 6 )  
i s  c a p a b le  o f  p ro d u c in g  d e g e n e r a t io n  o f  n e rv o u s  t i s s u e ,  I  b e l i e v e  
a  s i m i l a r  s t a t e  o f  a f f a i r s  i s  p o s s i b l e  i n  t h e  c a s e  o f  l i v e r  
t i s s u e .  I t  may n o t  be t h a t  t h e  com plex i s  e s s e n t i a l  f o r  t h e  
h e a l t h  o f  t h e  l i v e r  i t s e l f ,  b u t  when i t  i s  d e f i c i e n t ,  t h e  
d i s t u r b a n c e  o f  c a r b o h y d r a te  m e ta b o l is m  may b e  t h e  r e a s o n  f o r  damage 
t o  t h e  h e p a t i c  parenchym a. The a c i d  p r o d u c t s  r e s u l t i n g  f ro m  
f a i l u r e  t o  b r e a k  down c a r b o h y d r a te s  c o m p le te ly  may w e l l  damage t h e  
l i v e r .  When c a r b o h y d r a te  m e ta b o l is m  i s  u p s e t  t h e r e  m ust f o l l o w  a 
f a i l u r e  t o  u t i l i s e  f a t s  and p o s s i b l y  a l s o  p r o t e i n s .  Added t o  t h e s e  
we m ust remember t h a t  t h e  d i e t  a s  a  w hole  i s  a lm o s t  a lw ays  o f  ooo r  
q u a l i t y ,  and a t  p e r i o d i c  i n t e r v a l s  r e a l l y  a t  s t a r v a t i o n  l e v e l .
The l i v e r  i s  more o r  l e s s  a lw ays  h a n d ic a p p e d  and i t  c a n n o t  
s ta n d  t h e  s t r a i n  i n d e f i n i t e l y .  I t  i s  s u b j e c t e d  t o  an  e x c e s s i v e  
demand on i t s  f u n c t i o n  more o r  l e s s  c o n t i n u o u s l y .  As a r e s u l t  
r e p a i r  canno t  keep  p a c e  w i th  damage, and e v e n t u a l l y  f i b r o u s  t i s s u e  
i s  u t i l i s e d  t o  r e p l a c e  t h e  d a m a g e d , l iv e r  c e l l s .  T h is  s t e a d y  damage 
t o  t h e  l i v e r  t a k e s  y e a r s  t o  p ro d u ce  s e r i o u s  e f f e c t s  i n  m ost c a s e s ,  
and so  c i r r h o s i s  i s  commonest i n  m idd le  l i f e .
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W hile  i t  i s  l i k e l y  t h a t  n u t r i t i o n a l  d i s t u r b a n c e s  may be 
s u f f i c i e n t  t o  c au se  c i r r h o s i s ,  t h e r e  a r e  many o t h e r  c o n d i t i o n s  
w h ich  m ust h a s t e n  o r  a c c e n t u a t e  t h e  d i s e a s e  i n  t h e s e  p e o p le . .
Bowel d i s e a s e s  such  a s  d y s e n te r y  and t h e  v a r i o u s  u n c l a s s i f i e d  
d i a r r h o e a s  w i l l '  p r e v e n t  a b s o r p t i o n  o f  f o o d ,  an d  a t  t h e  same t im e  
s u p p ly  p o isonous  p r o d u c t s  t o  t h e  p o r t a l  c i r c u l a t i o n .  Anaemia i s  
common in  m a l a r i a ,  a n k y lo s t o m i a s i s ,  and a s  a  r e s u l t  o f  l a c k  o f  
e s s e n t i a l s  i n  t h e  food  o r  a  f a i l u r e  t o  a b s o rb  th e m  from  t h e 'b o w e l .  
The r e s u l t i n g  anoxaemia m ust i n t e r f e r e  w i t h  no rm al l i v e r  f u n c t i o n .  
C hron ic  d e b i l i t a t i n g  d i s e a s e s ,  such a s  t u b e r c u l o s i s ,  s y p h i l i s ,  and 
some o f  t h e  o t h e r s  p r e v i o u s l y  m e n t io n e d ,  m a i n t a i n  a  s t a t e  o f  
g e n e r a l  i l l - h e a l t h  w hich  w i l l  show i t s  e f f e c t s  on any  t i s s u e s  
a l r e a d y  damaged.
Ify c o n t e n t i o n  i s  t h a t  t h e  m a j o r i t y  o f  c a s e s  o f  c i r r h o s i s  o f  
t h e  l i v e r  in  S in g a p o re  r e s u l t  from  d e f i c i e n c y  o f  v i t a m i n  Bq and  a 
poo r  d i e t  i n  t h e  f i r s t  p l a c e ,  and t h a t  v a r i o u s  i n f e c t i o n s  add t o  
t h e  l i v e r  damage e i t h e r  d i r e c t l y  or by i n c r e a s i n g  i t s  dem ands. In  
t h i s  way I  t h i n k  we can  e x p la i n  t h e  m ain  i n c i d e n c e  o f  c i r r h o s i s  in  
m id d le  l i f e  a s  due t o  a  s lo w  b u t  s t e a d y  d e g e n e r a t i o n  o f  l i v e r  
o e l l s ,  b u t  i n  t h e  p r e s e n c e  o f  a c t i v e  d i s e a s e s  c a u s in g  damage t o  
t h e  h e p a t i c  t i s s u e ,  c i r r h o s i s  may o c c u r  much e a r l i e r  i n  l i f e .
May we n o t  e x p l a i n  c i r r h o s i s  o f  t h e  l i v e r  in  G re a t  B r i t a i n  
on s i m i l a r  g rounds?  The i n i t i a l  f a c t o r  may b e  t h e  l a c k  of 
v i t a m i n  Bq i n  t h e  d i e t ,  o r  i t  may be a  f a i l u r e  t o  a b s o rb  i t .  I t  
h a s  been  shown t h a t  t h e  d i e t  o f  t h e  a v e ra g e  p e r s o n  i n  G re a t  B r i t a i n
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has  o n ly  a  b a re  minimum o f  t h e  Bq complex ( 4 7 ) .  T here  m u st  be 
a  c o n s id e r a b l e  number o f  p e o p le  who have  a  d e f i n i t e  l a c k  o f  
t h i s  f a c t o r  i n  t h e i r  d i e t s ,  and as  a  r e s u l t  a r e  more l i a b l e  t o  
l i v e r  damage. A lco h o l  h a s  long  been  known t o  b e  c l o s e l y  
a s s o c i a t e d  w i th  c i r r h o s i s .  The a l c o h o l i c  c i r r h o t i c  i s  a  c h r o n ic  
a l c o h o l i c ,  and h i s  d i e t  i s  o f t e n  d e f i c i e n t  b e c a u s e  h i s  a l c o h o l  
r e p l a o e s  h i s  f o o d .  In  t h i s  way h i s  d i e t  shows a  s e r i o u s  l a c k  o f  
e s s e n t i a l s .  The e f f e c t  o f  a l c o h o l  i n  p ro d u c in g  l i v e r  damage may 
a l s o  be b ro u g h t  ab o u t  by c a u s in g  a  g a s t r i t i s  w hereby  v i t a m i n  B^ 
i s  n o t  a b s o rb e d ,  and a t  t h e  same t im e  p o iso n o u s  p r o d u c t s  a r e  
formed and c i r c u l a t e d  t h ro u g h  t h e  l i v e r .  F u r t h e r ,  a l c o h o l  has 
been  shown t o  i n t e r f e r e  w i th  c a r b o h y d r a te  m e ta b o l i s m .  I t  low ers  
t h e  b lood  s u g a r  p ro b a b ly  by s t i m u l a t i o n  o f  t h e  p a n c re a s  t o  p roduce  
more i n s u l i n  ( 4 8 ) .  The l i v e r  must t h e n  m o b i l i s e  g ly o o g e n  and 
c o n v e r t  i t  i n t o  g l u c o s e ,  and m ust t r y  t o  make good t h e  r e s u l t i n g  
d e f i c i e n c y  o f  g ly c o g e n .  In  t h e  c h r o n ic  a l c o h o l i c  t h e r e  may be 
i n s u f f i c i e n t  c a r b o h y d r a te  o r  p r o t e i n  i n  t h e  d i e t  t o  a l l o w  o f  t h e  
g ly co g en  d e f i c i e n c y  b e in g  made up e a s i l y .  I n  a d d i t i o n  v i t a m i n  Bq 
may n o t  be p r e s e n t  i n  s u f f i c i e n t  amount t o  p e rm i t  o f  o x i d a t i o n  o f  
what c a r b o h y d r a te  t h e r e  i s ,  and so t h e  l a c k  o f  g l u c o s e  i s  
i n t e n s i f i e d .
I  s u g g e s t  t h e n  t h a t  c i r r h o s i s  o f  t h e  l i v e r  i s  t h e  r e s u l t  o f  
a  d i s t u r b a n c e  o f  m e ta b o l is m  o f  c a r b o h y d r a te  a s s o c i a t e d  w i t h  a  l a c k  
o f  v i t a m i n  "Bq. In  t h e  t r o p i c s  t h e  d i s e a s e  i s  due  t o  a  d i e t  
d e f i c i e n t  in  e s s e n t i a l s  p a r t i c u l a r l y  t h e  v i t a m i n  Bq com plex , b u t
6 8 .
l a c k in g  a l s o  good p r o t e i n .  I n  G re a t  B r i t a i n  t h e  c a s e s  a s s o c i a t e d  
w i th  e x c e s s iv e  consum ption  o f  a l c o h o l  show an u p s e t  i n  c a r b o h y d r a te  
m e ta b o lism  from  t h e  f i r s t ,  and t h e r e  i s  a  l a c k  o f  e s s e n t i a l s  i n  
t h e  d i e t ,  b e c a u se  a l c o h o l  h a s  r e p l a c e d  b a s i c  f o o d s .  V itam in  
i s  e i t h e r  l a c k in g  i n  t h e  d i e t ,  o r  i s  n o t  a b s o rb e d  from  t h e  
g a s t r o - i n t e s t i n a l  t r a c t  b e c a u s e  o f  t h e  c a t a r r h a l  ch an g es  induced  
by  a l c o h o l .
I  b e l i e v e  t h e  p r im a ry  c a u se  i s  food  d e f i c i e n c y  and d i s t u r b e d  
c a rb o h y d ra te  m e ta b o l is m .  The l i v e r  i s  f o r c e d  t o  work a t  a 
d i s a d v a n ta g e  and i t s  c e l l s  have  a  s h o r t e r  l i f e  t h a n  n o rm a l ,  and 
a r e  more e a s i l y  i n j u r e d .  The v a r i o u s  i n f e c t i o n s  and i n t o x i c a t i o n s ,  
w hich  a r e  common in  t h e  p o o re r  c l a s s e s  in  t h e  T r o p i c s ,  can  t h e n  
p ro d u ce  s e v e re  e f f e c t s  on t h e  l i v e r  t i s s u e .  They a r e  how ever, 
seco n d a ry  f a c t o r s  in  t h e  p r o d u c t io n  o f  c i r r h o s i s ,  and a c t  on 
l i v e r  t i s s u e  whose v i t a l i t y  i s  a l r e a d y  r e d u c e d .
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SECTION V I
I L L U S T R A T I O N S
PLATE 1 .
C i r r h o s i s  o f  L iv e r  -  s u r f a c e  o f  t h e  
l i v e r  shows v e ry  marked n o d u l a r i t y .

f j  m h o  s i  s o f  f i iver  -  s u r f a c e  o f  
aViov,in~  • e r . a r a l i s e d  i r r e f i l - - i t v .u  v< •
l e f t  lobe  has  b e e n  c t  bn •recti  on, 
t h r o n e o s i s  o f  o r c a l  v e i n  arc  t h i s  
s e e r  a t  t h e  no r e a l  f i s s v r e .
L I v o r  
f h e  
3 hoi ''
i s  c i

PLATE 3 .
C i r r h o s i s  o f  L iv e r  -  c u t  s u r f a c e  o f  
l i v e r  showing a  g e n e r a l i s e d  c o a r s e  
c i r r h o s i s .

PLATE 4 .
C i r r h o s i s  o f  L i ro r  -  t h e  T/ .tov s r f r / 1 •’ 
o f  t h e  l i v e r  shows arkecl i r v,e ~ i > l n r i t " .
The c u t  s u r f a c e  shows numerous c g s t  -  l i k e  
s i m o r , due  t-> r e g e n e r a t i o n  and l i q u e f a c t i o n  
o f  l i v e r  t i s s u e .

PU TS 5 .
C i r r h o s i s  o f  L iv e r  -  l i v e r  showing 
l i t t l e  i n  t h e  way o f  ch an g es  o f  t h e  
c a p s u l a r - s u r f a c e ,  b u t  e a r l y  c i r r h o t i c  
ch an g es  a r e  seen  on  t h e  c u t  s u r f a c e ,  
p a r t i c u l a r l y  i n  t h e  l e f t  l o b e .

PLATE' d .
S o h i s t o s o n i a s i s  -  c u t  s u r f a c e  o f  l i v e r  
Tor- a c a se  o f  S c h i s t o s o m i a s i s .  T h e re  i s  
d i s t i n c t  f i b r o u s  t i s s u e  o v e rg ro ’.rth s u r r o u n d ’ 
t h e  p o r t a l  t r a c t s ,  and t h e  l i v e r  s u b s ta n c e  
shows c i r r h o t i c  c h a n g e s .

PU TS 7.
S y p h i l i s  -  l i v e r  from  a  c a s e  o f  s y p h i l i t i c  
c i r r h o s i s  showing t h e  o rgan  d i v id e d  i n t o  i r r e g u l a r  
a r e a s  by s t r a n d s  o f  f i b r o u s  t i s s u e .  T h is  i s  t h e  
c o n d i t i o n  known a s  h a p a r  loba tum .

PLATE 8 .
A m oeb ias is  -  a b s c e s s  o f  l i v e r .
T h is  i s  t h e  t y p i c a l  l e s i o n  p roduced  by 
a m o e b i a s i s .  I t  i s  a lm o s t  a lw ays  a 
s o l i t a r y  a b s c e s s ,  and t h e  s u r r o u n d in g  
t i s s u e  shows l i t t l e  change .

'.’. i r o n i c  
C ^1** "'Tl ^  ° 
cho.nf os
PLAT3  0.
Tenon3 C o n g e s t io n  -  l i v e r  showing 
ver.ov.s c o n g e s t io n  w i th  m arked f a t t y  
T h is  o c c u rs  i n  c h r o n ic  b e r i - ' o e r i .

PLAT 2  1 0 .
P rim ary  Cancer -  p r im a ry  c a n c e r  o f  l i v e r -  
c e l l  o r  hepatom a t y p e .  T h e re  a r e  s e v e r a l  
tum our m asses  showing some d e g r e e  o f  
e n c a p s u l a t i o n ,  and w i t h  n e c r o s i s  and 
haem orrhage  i n  t h e  s u b s ta n c e  o f  t h e  tu m o u r .  
The r e m a in d e r  o f  t h e  l i v e r  shows a c o a r s e  
c i r r h o s i s .

PLAT .S 11
P r i r w y  C ancer  -  primary-- c a n c e r  o f  t h e  
b i l e - d u c t  t y p e  in v a d in g  t h e  w h o le  o f  t h e  
r i g h t  lo b e  o f  t h e  l i v e r .  The l e f t  lo b e  
shows a g r a n u l a r  c i r r h o s i s .

PLAT2  1 2 .
P r im a ry  'Jancor -  a^ im ar’'' o?.nc?r o f  l i v e r  
sh -w in g  s e v e r a l  tum our  m asse s  c a u s in g  
d i s t o r t i o n  o f  t h e  o r g a n .  The l i v e r  i s  
m ark e d ly  b i l e - s t a i n e d  and shows a  d i f f u s e  
c i r r h o s i s .

PL A T ii 13.
p r im a ry  C a n c e r  -  p r im a ry  c a n c e r  showing 
a lm o s t  t h e  w hole  l i v e r  i n f i l t r a t e d  w i t h  
tum our g ro w th .  The re m a in in g  l i v e r  t i s s u e  
i s  c i r r h o t i c .

PLAT.3 1 4 .
P o r t a l  C i r r h o s i s  — showing new ly formed 
f i b r o u s  t i s s u e  s u r ro u n d in g  l i v e r  l o b u l e s ,  
and some i n f i l t r a t i o n  be tw een  t h e  l i v e r  
c e l l s .  X 50 .
Oarly  C i r r h o s i s  -  showing c e l l u l a r  
i n f i l t r a t i o n  a t  p e r i p h e r y  o f  lo b u le s  
and i n v a s i o n  o f  l i v e r  t i s s u e .  X 120.
MwsaaaiBi
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PIATX 15.
A. P o r t a l  C i r r h o s i s  -  sh o v in g  n a rk e d  
fo m a t io r *  o :‘ f i b r o u s  t i s s u e  d i v i d i n g  
t h e  l i v e r  i n t o  lo b u le s  o f  v a ry in g  
s i z e s .  X 65.
13. C i r r h o s i s  o f  l o s s  marked d e g re e  t h a n  
t h e  a b o v e .  X 65.
m M
mm
P U T  3  1 6 .
A. B i l i a r y  C i r r h o s i s  -  s e c t i o n  o f  l i v e r
showing c o n s id e r a b l e  fo rm a t io n  o f  new 
f i b r o u s  t i s s u e ,  i n  w hich  n a rk e d  p r o l i f e r a t i o n  
o f  b i l e - d u c t s  can  b e  s e e n .  X 5 0 .
13. B i l i a r y  C i r r h o s i s  -  t h e  same s e c t i o n  as
above u n d e r  h ig h e r  m a g n i f i c a t i o n  showing 
f i b r o u s  t i s s u e  w i th  i n c o m p le te ly  formed 
b i l e - d u c i j ^ .  X 250.

TV* A .-i „i I  7i —...  .j J. i .
3 o h ; s h o o o r i n s i s  -  s e c t i o n  o f  l i v e r  shewing 
s rt) l i v > r  t i s a n e  on t h e  l e f t  i n f i l t r a t e d  w i th  
f i b r o u s  t i s s u e ,  ['■■) n ty s  o f  S c h is to so m a  
J'-.-'ooi -j”- • i n  t h  • c e n t r e ,  [o)  o r i n a r y  ea .rc ino ’-v- 
o f  l i v e r  on t h e  r i g h t .  X 65.
S c h i s to s o m ia s i s  -  s e c t i o n  o f  l i v e r  shov/s 
Qt'-'s o f  S ch is tosom a J a n o n 'c  m rrcv.rP.or5 b,r 
f i b r o u s  t i s s u e .  X 250.

P U T  3  1 ■.
C l o n - ' - c h 'a s i c  -  c y s t s  o f  C lonorchf.s  s i n e n s i s .  
Thor ••? c y s t s  a r c  s-r. • lov/nd i n  b a d ly -c o o k e d  ' i s ' - .  
The l a r m .9  a r u  l i ’.u v n tad  4r. stoma, eh  ••nd d>’.or -on-.'• , 
and f r o  t h e r e  ascend  t h e  o i l  -  , -c ts  t o  t h e  l i v e r .
s e c t i o n  o f  l i v e r  show ing --.arced 
o f  b i l e - d u e t s  w i t h  su rround ing , 
f i b r o s i s .
3 l o n e r c h in  s i s  
1.\ on

? U T J  1>.
L ia la r i a  -  s e c t i o n s  o f  l i v e r  showing 
c o n s i d e r a b l e  d . p o s i t  o f  m a l a r i a l  p igm en t. 
The o u t l i n e  o f  t h e  l i v e r  c e l l s  i s  o b s c u re d ,  
end in  t h e  r s t  s e c t i o n  numerous f a t t y  
d r o o l e t s  can be se e n .

PLAT 5  20.
A. Chron ic  venous c o n g e s t io n  o f  l i v e r .
T h is  o c c u rs  commonly i n  c h ro n ic  b e r i - b e r i .
B. F a t t y  D e g e n e ra t io n  o f  L iv e r  -  s e c t i o n  o f  
l i v e r  showing advanced  f a t t y  c h a n g e s .  The 
p a t i e n t  had a  s e v e r e  anaem ia .  He was 
s u f f e r i n ' ;  from a n h y l o s t o n i a s i 3  and pulm onary 
t u b e r c u l o s i s .

P r im a ry  Carcinoma o f  t h e  l i v e r - c s l l  
t y p e .  The c a rc in o m a to u s  t i s s u e  shows, 
a  re se m b la n c e  t o  no rm al  l i v e r  t i s s u e .  
S e v e ra l  m u l t i - n u c l e a t e d  c e l l s  common in 
t h i s  t y p e  o f  tum our  a r e  s e e n ,  and  t h e r e  
i s  a  w e l l - d e f i n e d  c o n n e c t iv e  t i s s u e  s t r
P r im a ry  ca rc inom a o f  t h e  b i l e - d u c t  t y p e  
showing a t t e m p te d  f o r m a t io n  o f  r . I v o o l i .  
T h is  t y p e  o f  tumour shows no s t ro m a .

